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Warning The Surgeon General Has Determined 
ftiat Cigarette Smoking Is Dangerous to Your Health. 
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Men 3 mg "tar," D 3 mg nmoiina 
w per cigareite. FTC Ruporl M^r Q3 
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NEW TASTE TESTS PROVE IT. 

WINDSOR 






BEATS VO 

Two separate broad-scale taste tests were conducted in late 1983 
among Canadian whisky drinkers. The results: Windsor's mild, 
smooth taste was chosen over the new 80- proof V.O. both times. 

Try the taste of Windsor and find out for yourself why you . 
can't beat its taste. And you certainly can't 

beat Windsors price. 5SJSS STANDS ALONE 



CANADIAN WHISKY A BLEND W PROOF IMPORTED AND 9QTTLED 0Y THE WINDSOR DISTILLERY COMPANY MEW VClRK M V { l^ftq NATIONAL DISTILLERS PRODUCTS CO 









At Isuzu, we claim we're the toughest truck on earth. 
Now we hear were also the toughest truck under the earth 



Haiti and Katya* The World Alias lists them as 
countries— but they're more like cauldrons. 

The South rae. A place so cold, Santa Claus goes 
North for the winter* 

And plains, steamy jungles, frozen tundras— for 
fid years Isuzu has gone to the ends of ihe earth to prove 
how tough they are. 

And now, as incredible as it may seem, a new world 
has Ireen conquered* isuzu trucks have gone underground. 
Down into ihe damp, dark mine shaft of a Utah coal mine. 

Seems a coal mine somewhere outside Salt 
Lake City has been using a fleet of Isuzu trucks to 
travel i uver tw< t miles underground, hauling Ihe mine’s 
most precious resource— their hard- working miners. 

How did the trucks perform? Just like you 



would expect an Isuzu to perform. Through what the fore- 
man called “continual abuse and grueling working condi- 
tions" the lsuzus delivered their payload day after day: 
Its nice lo know what depths Isuzu will gt t to when 
a job has to be done, but the truth is, we d< m't build lsuzus 
to work in mines . . . we build them to be the i< tughesi on or 
off-road trucks you can buy: 

With a rugged all steel welded body and steel 
ladder frame. Special six- stage unti -corrosion painting 
process. Choose between lsuzus 1.9 liter SOHC gas 
engine or the 2.2 liter OHV diesel. 

What it alt comes down to is whether you're 
going down into a mine or up to the summer cabin, 
when you’re in an Isuzu truck, you've struck the 
mother lode. 



ISUZU 



Tougher than the worlds toughest roads 
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On those occasions when Jack "Hacksaw" 
Reynolds lakes blade to beard (definitely not 
befos'e a big game), he can get real sensitive. 
It's that burning, itchy feeling called 
"Shavers Skin" that sometimes lingers into 
the afternoon if you're not lucky. That’s 
when Hacksaw sends in OLD SPICE 
Conditioning After Shave. Its more than 
an after "shave, because it’s rich with 
emollients to tame even the meanest lace. 

And because it's OLD SPICE -you know 
it smells clean, classic and masculine.. 
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For tough guys with sensitive skin. 
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EDITOR'S 

NOTES 



T e amazing creatures that appear in 

The Smartest Homebuilt Robots 
(pagn 38) arc? all l ho work nf amateur 
Guilders. Just shows you what can hap- 
pen in a home workshop, dot?sn , i it 7 
Thnrc> is a fascination in building 
robots chat you don r t get in other 
projects. As our writer, Tom Carroll, 
explained to Science Editor Dennis 
Eskow, 'They're machines, but some- 
times they have a certain human quali- 
ty/ 1 

Tom. who's generally acknowledged 
to be die dean of amateur robot build- 
ers, may he in the process of losing his 
amateur status He has been asked to 
focus his ingenuity on an android fur a to-be-announced Hollywood movie 

PM has atfiieved a certain status in Greensboro, N.C., that we J n? not sure 
We should talk about. Jn a recent newspaper article on the problem of theft in 
local libraries, an interview with a librarian ends thus: " ‘Spurts magazines go 
very quickly,' she says, adding that the same is true? for Popular. Mechanics/' 
We re pleased to be wanted, but somehow promoting ourselves as ' the most 
stolen magazine' 1 doesn't have the right ring to it. 

Tour least-fa vonte road may not have made it. But writer Ed Pales talked to 
lots of drivers all over the country to compile The JO Scariest Pisces To Drive 
(page 84). so we think we've covered the worst of them. Still fo?l you hove 
one dial will top ours? Tell us whc?ro it is and what's wrong with it. and we'll 
add to our own list in a future issue. 

Best-selling author William H offer [Midntghi Express, among others J says 
he has no fear nf flying, though he had one experience that might have intim- 
idated a less adventurous soul. He recounts the incident in We Made in (page 
77) as he tel is of several dose calls when pilot skill overcame mechanical 

failure — and averted disaster. 

Bill admits that he generally rakes special 
note of unusually nervous passengers on 
commercial flights. If you're one of the fidgety 
ones, take along h is article on your next flight. 
There's comfort in knowing how much skill 
there is in the hands at the controls 
Incidentally, in researching the story r wo 
asked the Airline Pilots Assn, whether life- 
saving flying tactics should merit a bonus. 
■'No/' said a spokesman. 'It's part of the pro- 
fessionalism of a pilot/' 



Author William Hotter lived a 
We made ftr Jei experience. 






Rpbotictir Tom Carroll examine! one 
of hlj earlier Ngmebullt Crtalurtl 





Discover the fun of kit 
building: Its a great way lo relax in 
your spare lime, re&uHung in beautiful 
things you'll be proud lo have in your 
home. And it's easy. The famous 
Heath Ml illustrated manuals make ii 
easy lor anyone So build liable crafts- 
man-like kits 

Send today! 

It cosls nothing to discover tfvu complete 
fine af Heath olectranic kite. Don! miss 
ft. Clip and mail thB coupon now. 



Hearhkii 



Bf-pt OIP-^2 
bnuHi Huter IHIHH 

my Ifei Heathlut Cars ag n n 1 * 
i am not currently receiving your ca!alog 



Name 



Address 



. 5lale . 



CU77I 



HeathkitM 
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LETTERS 
TO THE EDITOR 




Corralling computer clutter 

Your article Build FM's Computer Workstation (page 92, 
Aug, ’83} came just L n (m My desk hiid become so clul 
lerod with computer gear Thai 1 jumped at the chant* 1 to 
build your clever modular design (right). 

I made some modifications that might interest other 
readers, fn the printer module. E installed a fluorescent lighl 
under the lid, using a Lilt -sensitive mercury switch to turn it 
on and off. The light comes on automatically as you lift E he 
lid. 

In the storage module. I added a shallow tray at the top 
to hold small items The tray, half the width of the cabinet, 
slides sideways on rails so you can easily reach the con- 
tents below 1 l The workstation has pnuvfxl to be very effi- 
cient and enjoyable. 

I. H MURCHISON 
SANTA CL-AHA C AMI-' 

Yon added sot Tie great features. For orders who may bv 
interested. photocopies oi ihc arricie are available tor $3 
postpaid fmm Popular Mechanics, Box 10)4 Radio City 
Station Now York N Y IGIOI 



PM'S computer built try reader Murchison,. Js shown at 

right. Printer module Is on tefl sW? r storage module on right, 




Corvette pro and con 

The obvious lack of objectivity in your 
article Corvette Takes On The kVorid 
(page 8R. Jan. ’84) disturbs mr: greatly. 
Despite Ihc fact that the Corvette 
ranked first in three of the six test cal 
eguries. you gave it an overall rating of 
seven Incredible! 

The comments on interior design 
were simply out of touch with reality 
Any turkey who can't find a windshield 
wiper switch that's right hy his left 
hand probably couldn't find the Sleet- 
ing Vs 1 heel either 

Fl : ! ANK H-IEWEK 
SAN LXEGU CALEF 

Aofo Editor kVade Hoyt replies; As 
wo explained j'n the article, there* were 
two pans iq our test: track peribr 
induce, which the Corvette won hands 
down, and subjective road evaluation 
where h placed seventh. It was Ihe 
fastest, most uncomfortable car we've 
driven in a long time, 

I was glad in see someone with 
enough guts to final Ly come out and 
criticize the Corvette?. 3 own a 1970 



Vette with 250,000 miles on it and it's a 
great car Hut now it appears the new 
Corvette may just be trying to live nEf 
its past reputation. 

JAMES fl HENDERSON 
WOOL, TUN ALA 

Pooh didn't say ft 

In your All Outdoors column for Janu- 
ary 'S4 (page 10), you credited Winnie- 
The-Pooh with talking about the fun of 
“messing about sn boats." E think you'll 
find this famous line in The Wind In 
The Inflows, not EYjoh. I hope you feE 
lows know more about boats than you 
do literature 

C PCTZEl 
P fc narrLAism Ohe 

It was & Pooh -typo iapsi > ol memory 
that accounted for this blooper. 

No dreaded computers? 

In your article! 1934 — The Dreaded 
Year (page 60. Jan. ’84), you fatso! y 
quoted Orwell as saying Lhat comput 
ers would bo "keeping tabs on our 



lives." I don't recall any mention of 
computers in 1934. The book is tamous 
for depicting television as an instru- 
ment ot tyranny, but not rnmpiiEers. 

WALLY SEMFSON JR. 
WALDWICK. N.J. 

fi'b rrue that r he book does not men- 
tion computers by name, but it refers ro 
a vast information-gathering system 
that can store and retrieve data with 
computer -like speed. Clearly, Orwell 
saw iv ha r was coming. 

Not so fast 

Your excellent article Our Fast New 
Armada [page 83. Jan '84J correctly 
pointed out how we're making great 
pimgress in modernizing our Navy 
However, you gave us a biT TOO much 
credit Thi;! fully loaded speed of the 
U.SS Spartanburg (LST-1192) is 20 
knots, not the 30 you stated. 

GEOHtlE D. BESS. CAFT.. US. NAVY 
FRO. NEW YORK 

The speed we gave was clocked dur- 
ing a tost run with no load aboard, IW 



* 
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There is a special feel 

in an 
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Custom L ruiscr 



w 

The 1984 Olds Cruisers. 

Everything else is just a wagon. 

You gel a lot more than room in maybe you never expected from a 

these Olds wagons. You get an wagon, And. of course, Qldsmobile 

Oldsmobile. And that means you get quality through and through, 
something special, inside and out. The 1984 Olds Cruisers, 3 differ- 

Like h an as omeiy-ap pointed interiors, ent sizes, sure to fit any size family, 
as quiet as they are comfortable. Compare for yourself. Next to them. 

And smooth, stylish lines. The kind everything else is just a wagon. 








RAY HILL 



ALL 

OUTDOORS 





A paddler can awrage TO mph eiilly In ETiJS 2£-pOiind prototype from Mad River Catioes. 



Race a canoe 

Canoe racing doosnT have to be a sport 
only for steel-limbed paddlers who try 
lo outdo the Eur- trading voyaged rs oi' 
the last century. Nowadays, it can be a 
spoil for the whole family. The Nation- 
al Ftatwater Championships wilt draw 
more than 20U competitors from all 
over the world to Flint, Mich.. Aug. 18 
and 19 As many 9s 500 boats come to 
a regional event like the Josh Billings 
Triathlon, scheduled Eor Sept.. 3 6 in 
PtUsfeid Mass. 

Don't let the Triathlon in the Title 
scare you ofl. Sure, the idea comes 
from the innovative Hawaiian [nonman 
event, whom superaih lotos swim £.4 
miles in the ocean. bike lor 112 miles, 
and then run a 26. E-mile marathon 
without panning for breath But Lhn 
Josh killings substitutes canoeing far 
swimming, and you can do Lhe other 
events as a relay with teammates 
There arc c Lasses for family cruising 
canoes as well as compel! Lion models. 
Juniors, seniors, teams, singles, cham- 
pions. new parfdlers — rail can try their 
skills. 



The capabilities of the canoes for rac 
snq vary as much as the paddlers An 
18 '/--foot, space-age plastic Mad River 
recur weighs just 25 pounds, with 
lighter ones on the way Commercial 
variants can weigh 36 to 50 pounds 
and can cost dose to 52,000. A good 
plastic cruising ranoo runs $700 plus. 
However, if you enter events in your 



battered aluminum cruiser, you'll find 
lots of similar company 

For more information on types of 
canoe competition, plus place* and 
dates, write to The American Canoe 
Assn., Box 248. Lorton. Va. 22079. Tell 
them the kind of canoeing that turns 
you on and they'll send you informa- 
tion on equipment and places lo go 







Scooter with 
from -wheel drive 



l ike the scooter you rode os 
fi kid and. poshed with one 
foot, the Eh am -drive Skoal 
Cub can take you almost 
anywhere you can walk on 
or off-road. Its SCJ-cc Tecum - 
sub gas engine pushes it up 
to 20 mph. A wrist twist 
sends you forward, rocking 
back on the foot platform 
applies the brakes. 

You stand on the Skoot 
Cub rather than straddling in 
like a bike. To 
simply put down a 
push scooter. And 
should start going down, all 
to do is step off it won't 
with it. 

Pulling the pivot pin breaks down the 
5 knot Cub into two pans that will easily 
fit into a car trunk. And you can Lake 
the machine with you on a boat or 
RV. 

Skoot Cub can ho ordered for $395 
plus UPS charges from Summit iTod- 



Skoot Cub rides trail* that are too tight for a 
bigger bike. It can be tudeed In a car trunk 
by just pulling the pin flruet| to icp^rate the 
front power section from the rear. 



ucts Inc., Bo* 2555. Lincoln, Neb 
68502. Or you can order the machine 
by phone by calling toll free 1 ^ROO- 
228-0167. In Nebraska, dial (402) 423- 
2776 



\ 



Mechanical match 




The Super match XL light* campfire* wWy- 



A Song-reach, folding buiam lighter 
makes it easy to sum a campfire or set 
off slartrrr fluid- soaked briquettes. The 
Supermaich XL uses a pjuzool&cbrk: 
crystal to make the spark that sets It oil 
when you push the button. A window 
Sets you check the fuel level. The case 
folds in half and a pull-out ring makes it 
easy io hang up 

The SupermatJCfr XL is available in 
patio and outdoor stores or can be 
ordered from Zelco Industries Inc . 620 
Sooth Columbus Ave. Mount Vernon, 
N . Y 1 0550 for $2 7 95 postpaid m 
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NEW FROM COLEMAN. THE UITHUTE LANTERN. 









We outfit your 
outdoors. 



That's a big statement* considering 
that the Coleman* Lantern has 
become a legend for toughness and 
performance. But then, we Ve made 
some revolutionary breakthroughs 
that let our new '"Gold Standard 4 * 
lanterns do things for you that fust 
weren't possible "before, 

estimate control. 

One knob does it all. To light just hold 



□ match to -the mantte 
and turn to the High 
seating. Then adjust from 
full bright to mood light 
{At lower Inhl levels, you 
also save fuel.) This new 
simplified system even 



Mill 



deans the generator tip automatically for 
efficient, dependable performance. 

Ultimate in new efficient ske. 

The CL2 here is 3Q9E more 
compact, easier to fit into your 
'■'ar trunk, but gives you the 
ame big. full circle of light 
as before, ft outshines a 
mere spot or dim fluorescent 
glow— and 
V T operates at 
a fraction 
of the cost 



rn 

Li l H * j 



'Other 



of arty otl 
portable 
outdoor light 



31 new ""Gold Standard 1- models. 

The double mantle CLZ The single 
mantle CL] . And the super high 
power CLX, with 36* more 
adjustable light All have ultimate 
features. All have Coleman quality 



performance, 



your 

and join me “Gold RushF 

Gold Rush Sweepstakes. 

Prospect for a Grand Prize trip for 
two to Alaska, plus a special 
Gold Edition Jeep Cherokee. 
First Prize, an F-90 Strada 
Skeeter Boat with motor and 
trailer Or any of 1 ,060 other 
prizes. Look fgr details and entry 
coupons at participating retailers 
fn&m Feb. 15 through July 15, 1984* 

*Offef ‘wberftr pfoh*itcd. rw pui'chase- necessary. 

Ohio residents may obtein detail* and official rufe^s 
by writing I tr. Gold Rush Entry Blank, RQ, Be* 3ft 10. 
Syosset.NY 11775. 



Ultimate soft light: 

This new globe has a reversible frosted 
stripe to soften light, up or down. 

CJHhnartc in standby light 

For use during power outages, bad 
weather, emergencies. Just put a match 
to the mantie, open the valve, and you 
have dependable light 



Copyright €} 1-904, the Catalan Company. Enc, 
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New standards are being set in many fields 



The past year has been a chaotic one in 
the area of consumer electronics Now 
devices with oew formats have boon 
appearing faster that even industry 
experts have been able to track. The 
Loser is always Ihe consumer, who nev 
or knows if the new product he buys 
today will he outmoded tomorrow. 

The cry for standardization has boon 
heard in many areas oE electronics. In 
some areas, notably that of the com- 
pact audio disc, there has been much 
success. En others, manufacturers have 
turned a deaf ear while engaging in 
'Tm-the-besr rhetoric. 

Here are some new devices being 
offered for some new "standards/' 

Computer graphics 

Spectravideo, at the 1984 Winter 
Consumer Electronics Show showed 
the world the first ,L M5X" standard 
computer Its Model 5 Vi-728 \% a 
microcomputer with a Z-BO processor 
an 8 7- key keyboard and mf>x uask: 
birilt-in. 

The msx basic runs under the more 
usual CP/M operating system. What, 
distinguishes the msX system from oth- 
er CP/M computers; is its; graphics eapa 
hitity, 

CP/M was developed before graphics 
were affordable (the SVE-72B is cur- 
rently selling for about S3 50). Now 
there are as many ways to do graphics 
on the screen as there are computers 
with color displays 

Thu people behind msx (which 
includes many Japanese companies) 
hope that msx will become the lan- 
guage to use to tell your computer how 
to draw 

While such a standard might seem a 
great idea, we are forced to predict fail- 
ure for the MSX standard Companies 
such as IBM. Apple. Atari and Commo- 
dore have shown absolutely no Interest 
in going along with the Japanese 
crowd. Until the big hoys play, you 
don't have much of a baHgame 

Teletext video 

Sony, on the other hand, has 
announced a new teletext decoder 
which is based on an already mtire-or- 
less accepted standard. The decoder. 
Like all teletext devices, will translate 



computer-encoded tones (often deliv- 
ered via the telephone Line) into color- 
ful video pictures. 

The Sony teletext device follows; the 
North American Broadcasting Teletext 
System (NAifTS) standards to which 
many teletext suppliers are adhering 
Because the teletext people seem to he 
getting their standardization act to- 
gether, we predict that such decoders 
may be showing up In millions ol 
homos in the next five years. However 
in this case, whether chat prediction 
holds Is dependent not only on stan- 
dardisation ol techniques but on how 
those techniques are applied. 

Teletext will have to begin offering 
information in such a way that The 
reader cannot get it, without expensive 
equipment costs, via print media. Ihhis 
teletext puzzle is solved, then the 
MARTS standards will really take o El- 

Video movies 

Kodak, when it launched its new vid 
eo products (see Video — Mow l^ort^ble 
Than Ever page 96) also announced an 
S-mm videotape standard Ol course, 
when you are one manufacturer and 
you announce a standard/ i\w ques- 
tion of definition arises But a company 
Like Kodak has a pretty good chance of 
writing its own definition 



RCA has just announced that it, too. 
will be entering the H mm VCI l market 
with a camera/recorder unit sometime 
after June of this year. 

To us. it seems that the 8 -mm VCR 
market will be the next snowball to 
gather momentum, pit king up manu- 
facturers all along its path 

Cheaper compacts 

As mentioned, the audio industry 
docs have its act together on standard- 
izing the audio world's compact disc, a 
digital marvel of ear- pleasing sound 

Rut st still has to please the wallet. 
IJisc players are expensive — nr at Least 
they used to be Companies arc now 
announcing new more affordable ma- 
chines. 

In New York, we were able to see 
and hear Yamaha's now CD-X1. which 
will retail lor $599. The tonal quality of 
the unit is claimed to he equal to those 
selling tor almost twice the price. And. 
fudging by what wo hoard, we can ver- 
ify the claim Other features include 
complete display of time tracks, mode 
and other ''luxury" level features. 

Okay. 1 know $600 is still pretty 
sleep, but the point is that standardsza 
lion has already brought down Lhi> 
price and will continue! to make it more 
affordable. IW 




RIGHT 



WRONG 




WRONG 



The Right Way To Wind Toroids 



In many pointed -circuit board appllca 
dona, a toroid transformer can be used 
at an RF choke. A small number of wire 
turns j usually specified in a parts list] is 
wound on a dough nut -shaped, ferrite 
core. Often neglected is the nnal posi- 
tion: of the leads. Many times, after com- 



pleting a circuit, a toroid may not work. 
This Is often due to having an angle of 
lead separation different from 30* 
| above, left]. Usually, this mistake results 
in a capacitance effect which degrades 
the toroid i performance. Simply read- 
just the separation angle to W*. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 



3 








BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 




The Kamei connection 




One of my first stops at the 52nd Inter 
national Geneva Motor Shew was the 
Kamot exhabit. No r a Kamei is not a car; 
it“s a body hop-up. Kamei takes a car 
from a manufacturer's mass-produc' 
Lion assembly line and makes ]L some* 
thing special. The company, which has 
headquarters in Wiesbaden, and re- 
search and manufacturing plants as 
other locations in Germany, has refined 
some pretty racy cars But I wanted to 



VW Rabbit convertible grti a whole new 
look with XI body parts made by Kamei. 

see what they could do with a plain 
Ciolf (Rabbit to us}, which t heard would 
be there. 

The Golf Xl Lhal was on display was 
hardly recognizable as a VW Kamei 
had done a lot more than add its fuel- 
saving, aerodynamic body parts The 
tar was coated with peariescent paint 
from wiper arms to wheel covers, and if 
you never heard of Kamei you'd never 
forget the name after seeing that show 



car. Under the heavy customizing were 
the XI parts: front and rear spoiler’s 
(the primary air-redirecting devices for 
picking up mpg}„ grille fender Bares, 
side skirts and hood airscoop. 

After the Geneva show I visited 
Kamei USA *ac 300 Momowese Ave.. 
North Haven. Conn. 0d4?3} to see what 
they do here An excellent example 
was in the works. The Babbit convert- 
ible seen here Is a special project that 
also includes HtiS sport wheels, Calla- 
way turbo and Sony sound system. 

You don’t have to qo this far to cus- 
tomize your car, Kamei" s aerodynamic 
parts alone are a good start. 




Feeder flares and rocker pane! skirts are 
pjrt of Kamel's fuel-saving XI package 



A classic reproduction 




Austin Healy looms anew—ln fiberglass. 



It took Clastic Roadsters Ltd lu put 
North Dakota on i ho map for me That' s 
where Clastic builds the Saxon 100S. 
which is the s pillin' image of the Austin 
Healy IOOS The 100S joins Classics' 
repros of l he Austin Healy 3000. '39 
Jaguar S5-1Q0 and '52 MG TD. The 
1 DOS. fiberglass with steel frame- costs 
between $5,000 (un assembled J and 
$20,000. which Is the fully optioned 
factory-bulk price with choice of one of 
three engines Classic Roadsters as at 
1517 Main Ave,, Fargo. N.D 58103; 
hot-line is 1 - 800 - 437-4342 



Time for add-ons 

The first thing i do when I feel spring m 
the air is reach for my parts and acces- 
sories catalogs, especially if I've just 
[jaid Off my car Time to Ecxik at special 
wheels driving lights, suspension patfts 
and the like Or, if i.Ke-s budget can't take 
it, there are always new coco mats 
sweet-smelling chamois and other 
gtovebox staffers One good catalog is 
Fast-cars. $3 postpaid from Autoworld. 
701 North Kaiser Ave.. Scranton. Fa 
1B508. 



The road to Lugano 

Geographical names are ever popular 
as car names and Ford ol Europe is 
sticking with a city name tor its Grana 
da successor Fond wenl from Spain to 
Switzerland for "Lugano 11 it'll be intro- 
duced in Europe ihis summer and 
spread the aero look farther across the 
Ford model line. PM 




Fdtd Lugano, smooth from 
frdnt end to rear 
rfsemblK Sierra. 
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To each his own 
four wheel drive. 



At Subaru we believe the extra 
measure of safety and traction of 
four wheel drive should be avail- 
able to every driver. 

Subaru presents the only full 
line of “ On Demand "*fourwheel 
drwe vehicles in America. 

And we don't mean Jeeps* or 
trucks. We mean a family size 
Wagon, sporty Two Door Hardtop, 
open back BRAT,® practical Hatch- 
back, even a luxurious Four Door 
Sedan, 



Four Wheel Drive for everyone, 
because everyone needs 
FourWheel Drive. 

A sudden shower, a snowy road 
or a steep hill can cause a sharp 
loss of traction. Under conditions 
like these, ' On Demand " Four 
Wheel Drive gives you an extra 
measure of safety and traction at 
the flick of a lever or a push of a 
button. Without stopping. So any 
time conditions look hazardous 
you can switch the odds in your 
favor. And your passengers'. 

Extra safety that doesn't cost 
a lot of extra money. 

Another feature of our ' On 
Demand" Four Wheel Drive is its 



affordability. It adds very little to 
the cost of a Subaru. And it's also 
economical to operate. In fact, 
our four wheel drive Hatchback is 
among the mileage* leaders in its 
size class. 

Clearly, Subaru has done more 
with four wheel drive than anyone 
else. 

So much that now Subaru not 
only has a car that’s perfect for 
every driving condition, we have 
a car that's perfect for every 
driver. 

SUBARU 

Inexpensive. And 
built to stay that way 




SsaHMds says Ijvbs. 
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Keep the Cavalier boots dry 



According to r he owner's manual for 
my i£?E4 Chevrolet Cavalier station 
wagon, front end boots are to be liber- 
ally coated with chassis lubricant Does 
this refer to the four rubber bellows? 
They'm the only boots S see. if so, then 
there's something wrong, because the 
car came from the dealer with dry 
boots, Should / grease them? I asked 
t wo dealerships, and no one knows . — 
Barry Wood. North Bergen. NJ. 

1 searched the owner's manual and 



Steeling runaround 

This concerns a I9SI Oldsmobile 8S 
that's developed a problem with the 
power-steering system Jr began with 
fluid leaking from both ends of rhe 
high -pressure hose The hose was 
replaced- Then, fluid began leaking 
from the O-hng seal on top of the steer- 
ing gear housing and. again, fro m the 
high-pressure hose. The hose and 
steering gear were replaced. This 
hasn't stoppeif the leak, No one has an 
answer — Gerald Row*?. Cimm, }{t. 

Did your mechanic pvt ■] preSbiijnp 
tester on the pump before replacing 
parts? If not, excessive pressure (which 
can cause fluid Leaks) was nol delected 
What causes excessive pressure? A 
stuck flow control valve, which is in the 
bore on the rear of the pump housing, 
The valve can be removed and cleaned 



found no mention of front end boots 
having to be lubricated. Howcv&r. the 
maintenance scheduLe for the vehicle 
(a separate document! does say to Lih- 
eralty lubricate all drive axle boots with 
chassis lube. From end boots, drive 
axle boots and rubber bellows refer to 
the same thing 

T\w maintenance schedule is dead 
wrong. The boots should not be coated 
with chassis grease, which can cause 
the rubber to deteriorate 



and polish od with crocus cloth if the 
fluLd, is exceptionally dirty, the entire 
system must be cleaned. 

D oub le-entendre 

l read m your "PAf Car Care Tip" fCar 
Clinic, page 22, Dec. 83} about nor 
leaving a battery stored on a concrete 
floor. How can concrete harm or dis- 
chatye art orfienvjse good battery ? — 
Jerry Williams. Abbotsford. Wis 
It can't, but 1 didn't s.-iy it would 
point is thai battery acid may leak. and 
damage concrete. The likelihood ss that 
a sound battery won't Leak, but the bat- 
tery may not be sound. It may have a 
crack Since an ounce of prevention is 
worth a pound of cure, place a hunk of 
wood or plexiglass between a battery 
rind a concreiH floor. 



Currying favor 

My car a I9B3 Mitsubishi Trcdia. has 
been missing and hesitating for the Iasi 
7.50Q miles when the engine has been 
shut off for short period . 1 =. and then 
restarted The dealer replaced a dia- 
phragm in the carburetor, rebuilt the 
carburetor, then replaced the card Still 
no cure and I m desperate. My warran- 
ty Is about over Please help. — Judy 
Curry. Irvine. Calif 
Give your dealer this message: it 
isn't the carburetor, Hub So what is it? 
I'll lay money on the vapor control sys- 
lem hose between the carburetor and 
charcoal canister 3 P 1I bet it's kinked 
When the engine is shut olT. instead of 
allowing float bowl pressure to ger to 
the canister, a twisted hose traps 
fumes in the carburetor. Pressure 
forces fuel through the metering cir- 
cuit. When the engine Is started, a can= 
clition akin to a flooded carburetor 
results, and the engine runs poorly 
um.il "flooding" clears. 

Raunchy Ranger 

/ own a 1983 Ford Ranger, which is 
equipped with ti 2 3 -frier four -cylinder 
engine The vehicle ran tine its first 
5r000 mtles. bur since then it's been 
surging, accelerating poorly and using 
more fuel. Ihr dealer has wonted on it 
eight times The truck now has 19.500 
miles, and jVs no barter than ir was at 
5.000 is there no solution other than 

(Please rum Jo page- 16) 




Learning your ABCs 

This nattily isn't a Cat Com Tip. Il F s just 
mformaririrt dial may help LL dBC€jnfuM ,r 
you. 

Letters t q Cat Clinic have asked me t o 
unravel QM'fi ulphabet mystery, As out 
guy put it, 'Just whai tfw beli is tin Aw, 
ar a. O, ur a G- r or an X-. . . ?" 
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Supreme Qcid fit 



* Lubrica 1 



TECHNOLOGY 

QUALITY 



PENNLOIL 



IT TAKES A STRESS-TESTED OIL TO PROTECT YOU 
A HUNDRED MILES FROM NOWHERE. 



Protect your hard-working RV engine wilh the oil thol can stand 
(he 5 train. 

When you and your family travel la out-of-the-way places, your RV n 
often the only lifeline you have, In many cases, -on RV engine is under as 
much stress os a race car, And there's no pit crew to help if you break down 
a hundred miles from nowhere. Thai's why you need a molar oil that won't 
lei you down. And that's why Pennzoil GT Performance has been stress- 
tesied and formulated in SAE 20 W- 50 and 2QW-4Q weighty Special 

weights for lough protection, 

A mulli- viscosity oil like Pennzoil GT Peformante is necessary far quick 
fluidity at startup. Pennzoil GT Performance provides stress resistance to 
heat build-up, due to hot driving conditions, as well as superior lubrication. 
Pennzoil GT Performance protects your engine in other important ways, 
too, GT Performance has special cleaning, cooling, sealing and lubricating 
pr operties that protect vehEcles in dust, dirt, ana other stressful environments. 

That's, why you need Penmoit s state-of -the- art protection in your RV. 
Pennzoil — quality protection worth asking for. 



* i? 




WAI T TH YOU SEE WHAT THIS BABY'LL DO. 

Open it up and this little portable air compressor'! I do just about anything one of 
those tank -mourned monsters'll do 




nr LAYOUT A FI LJ&k ITU U MBDCr & SHOCK , 



IT'LL KftOCPf OFF A MU 



sm i nflate arid mm. 



SUPER PAL™ THE TANKLESS AIR COMPRESSOR THAT WORKS LIKE A TANK 

i hp/6.0dm/nsvolts/u L Lisied/:ncludes%" diameter 25' air -ose, 
in t fif ip- l i nflggahlr and tire chuck 
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Goodbye, you old lug 





LUO nut way 
BE WARDED 
■ METRIC" 



Be prepared to give away that old four- 
posi lug wrench If the lugs on your new 
car are marked ' "metric/ ' Thai fcOyLLsh- 
measuiecneni wrench may like ii fits 
the* metric Jugs, but it's a tnfle targe and 
will roll over the edg*&. Sf Lugs are plat- 
ed, plating will fracture and give rust a 
toehold. Even if lugs aren't plated, the 
wrench may round the nut edges 



cah cuntc 

frnnnnj^rr from MJ 

svHmg rhn which?? Gary ffolannsj. 
Oaiy Cfcy Calif 

A competent engine djagnosik Lan 
working with a scope. omission ana- 
lyzer power balance tester and com- 
pression gauge should he ritate to .11 
lcasr. determine if the problem is the 
result of improper fuel mix. vacuum 
leak ignition Jault or internal engine: 
damage 

r fhp problem . however must bp 
present in order to track it down tf it 
only occurs under lewd, The test Equip- 
ment may h-we ir . be used in cunjiiin 
lion with it dynamometer. If your 
mechanic can't at least narrow down 
the condition 10 a general category, 
find a new one who is W TASK -certified 
in engine Luneup to do the job 

If your mechanic does determine 
that the problem is the result of incor- 
rect fuel mixture, there are a couple of 
unusual problems that have been out- 
lined in recent service bulletins that 
may help you: 

■ A bad carburetor feedback control 
solenoid (PCS). This part, which is on 
the carburetor, under the air cleaner 
assembly, is easy enough to check. Pur 
your finger on it or put your ear near 
the carburetor. Have someone turn on 



the ignition, but don't start the engine. 
Ef the PCS and solenoid circuit are 
working properly, you'll feel or hear 
the solenoid oscillating at a constant 
frequency. U J s not? Okay — pull off the 
wire connector at the solenoid and test 
the vottage supply by connecting a d.r 
voltmeter to the Eermanak. With the 
ignition switch on, 7 to 9 v. should he 
present. If so. install a new feedback 
control solenoid (part Mo E3FZ-95565- 
A) end gasket fElPZ-9S5Z1-A), If not, 



Ehe trouble is in Ehe electrical circuit tg 
the PCS 

■ A problem Involving the air cleaner. 
Sf the dealer has checked Ehe FCS. your 
car's bad performance could bo a result 
of a mechanic having damaged the air 
cleaner support bracket [the air cleaner 
is removed to get at the PCS), or 
improperly reinstalling Ehe air cleaner. 
I know of a few cases in which a new 
PCS straightened out trouble for about 
1,000 miles. Then the problem retgnv 
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ed. because improper air deader instal- 
lation allowed dirt 10 get on the FGS. 
causing it to stick. Furthermore, the air 
cleaner cover must make a perfect seal 
over the housing. If it doesn't, the cover 
may he damaged and should be 
replaced 

In checking the air cleaner assembly, 
inspect the zip (flexible) tube leading 
fionn the air cleaner to the manifold 
There have been instances where a 
ripped tube has caused the kind of 
problems you describe, especially 
when the engine is cold. Look at the 
bottom side of the tube. Deterioration 
usually begins here. If the tube is had, 
replace it with one having part No. 
E3TZ-9A624-G, 

■ A malfunctioning exhaust gas recir- 
culation (EGR) valve can cause lean 
surge and rough idle. Disconnect the 
vacuum Hne at the EGH valve and plug 
the end of the line. Drive the Ranger If 
the surge and roughness disappear, 
install a new EGR valve. The one you 
get has to be the one designed for your 
particular engine according to its cali- 
bration number. The Ford parts depart- 
ment will find this data listed in techni- 
cal servicQ bulletin (TSBl S3 -1 3-28. 

Hoodwinked 

The rear axie of my 1976 Plymouth 
Volant is making a grinding noise, and 
gear lubricant is leaking out through 
the breather on the housing. My 



SERVICE TIPS 

■ Have you. bisen unsuccessful in get- 
ting rid of a spark knock (ping) in (ha 
2,0-tiUfl- engine of a 1383 CM A- car? If 
so, GM recommends you retard engine 
timing from 1 <f RTDC to 6* BTDC. 

■ An "umepairiibte" knock from a 1383 
Ford LTD or Mercury Marquis 3,3-Uter 
engine coupled to a C5 transmission may 
just be a misaligned rear engine cover 
plate hitting against torque converter 
studs. Remove (he inspoeiion cover plate 
at the lower end of the transmission 
housing. Than, use a long screwdriver to 
pry the engine cover plate away from the 
converter, 

■ Chrysler cautions owners of 19HQ-84 
reer-wtieel-dfive cars thai a leak at the 
heater cere-tajkk. seam may have been 
caused by oil in the cooling system that 
damaged the rubber seal- If 3Q r (hat oU 
has to be removed by draining and 
cleaning the coo-ling system before a 
new hmubt core is Installed. Advise your 
dealer that the caution is given In TSB 
244E-02 

■ Does fluid In (he rear windshield res 
ervoir of your 1382 Honda Accord hatch- 
back siphon out when the car is parked 
nose-up on a hilFF If so, open the hatch- 
back door, cut the rear washer base in 
half and install a check valve {Honda 
coda No- 12Q£17L Push the two hose 
ends all the way onto the valve end make 
sure the arrow on the valve points 
toward (be washer noazle. 



mechanic took off the cover and found 
nothing wrong He can't explain what's 
happening with the car We're in a bind 
and need help — Bill Leonard. Union. 
N.J. 

The two problems, grinding and 
leaking, may or may not be nilatcd. I 
can't pinpoint exactly what's causing 
the grind. And a mechanic may not be 
able to either, without disassembling 
the axle. 

The Chrysler service manual for the 
1976 Volare includes specific instruc- 
tions for tracking down rear axle 
noises. Generally, a grinding noise is 
the result of a bad pinion or wheel 



bearing. The emission of lubricant 
through the axle breather may be 
caused by heat buildup from a bad 
bearing. On ihe other hand, it's possi- 
ble that the leak is noi related to the 
noise Perhaps the rear end was over- 
filled. This can occur if it was filled 
while the rear of the car was jacked up 
and the front was not. IN 



DO YOU HAVE A CAR PROBLEM? 

Jib|e risi Mon About iL Sena youi question m me 
Car CUn pc. F&yvkr U«dwifc^ ZZ4 West 57tfl Si , 
New York. NY. 10019 HftirJp tetters raantX Jbn? mn 
■, whTinJ irtdi^ndutfJifp. ^rBiiJe/ns i tmi are of general 
I'nierFsr wtH be distiussltd in ihc npJurnn. 



If you're like most weekend wood cutters, you 
want a chain saw that will run and run and run. 

Well, that’s the kind of performance you get 
from a Husqvama Rancher. 

Every part of & Husqvama Rancher -from 
its fully automatic chain brake to its excel tent 
anti -vibration system - is built to run hundreds 
and hundreds of hours without stopping. 

And, if by some chance, anything should ever 
stop running on a Husqvama, it can he repaired 
quickly and easi ly at a Husqvama dealer Because 
we won’t let a dea ler sel i our saws, unless he can 
service our saws. 

So if your chain saw isn't running the way it 
should, runout and get a H usqvarna Rancher at 
your local Husqvama dealer, 




FREE SPLITTING MAUL OFFER 

Get a f ree Huscjva rna wood spl ittng mau i 
vuith a 129.95 suggested retail prtec wtien you buy 
a new Husqvama 37 4 4. 50 or 6J Rancher chain saw. 
at participating dealers, while supplies last. 



®Husq\srna 

The Chain Saw Professions Is. 

For (he dealer nearest you consult your Yellow Pages, 

Or write Husqvama, 224 Thomdale Avenue, Bensenville, Illinois 60106. 
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Carwash to go 



The Thunder Gun Auto Wash Power 
Washer has l he look and feel of the pis- 
tol -grip wands at coin- operated com- 
merce l car washes. It attaches to your 
garden hose and siphons a soap solu- 
tion from a used plastic milk bottle that 
you can sling over your shoulder Sep- 
arate Ok Off switches control the how 
of water and soap Thunder Gun does 



not eliminate the old bucket and cham- 
ois — you still have to scrub the car with 
a dean rag or sponge, and dry it off — 
but it sure speeds up the soaping and 
rinsing. We washed a VW Vanayon in 
under 1 5 minutes, Sold by Briar Indus- 
tries Inc. (Box 87, Mono an. Ark. 
71960). Thunder Gun's price of S3 4 .95 
indudes postage, and detergent — W..H. 




TfkRvder Gut and an empty jug iuppfy the tua%. You still mutt supply the elbow grease. 



Magnetic tuning tester 

Magnetic timing testers with a probe 
that you insert in a holder at the timing 
marks aren't new. Until now, however, 
they were limited to CM. AMC and 




Magnetic timing tester can be used with 
on Fordp GM. AMC and Chiyjler irotori 



Chrysler because, on those makes, the 
holder is the same place (9,5° to 10* 
after top dead center). Fords have off- 



sets of 15 D . 45® or 52.5°, depending on 
the engine. 

Now there's a new, microprocessor- 
type digital tester you can use on any- 
thing. because you can punch in any 
offset you want, up to 9Q a It also comes 
with special bushings for Ford and 
Chrysler. 

Rip a button to get the exact offset, 
then read the timing on die digital dis- 
play, The tester also has a built-in 
dwell-tach, so you can check rpm 
before tinting. When I tried the unit, all 
three functions showed up dead accu- 
rate compared with equipment known 
to be right 

List price for the tester is $ 2QQ It's 
made hy Kal- Equip, Box 138, Otsego. 
Mich. 49(373. and sold through parts 
jobbers as No. 2831. 

its also available through ACMDelco 
dealers as No. ST- 129. 

— Pam 1 Welssler 




Easy oiler 




No mus* no fuss, no furmek no spout. 



Quaker State is offering its enure line of 
motor oik in easyTo-pour, European 
style plastic containers that eliminate 
the messy spouts, funnels and rags 
usually associated with adding or 
changing oil. Longmeck, 1-qt. bottles 
and 5-qt. jugs will be available by sum- 
mer at no increase over normal prices. 
Owners of 3 V>-qt. -capacity engines can 
easily recap haJf-empEy bottles. For 
more information, contact Quaker State 
Oil defining Corp.. Oil City. Fa. 
16301*— WH. 



Cutting crash fires 

Most car crash fires start when shorted 
wiring ignites fumes from spiJLod fuel. 
Fire-Ban impact switch automatically 




impact switch lx damped to battery post- 



kills all circuits and isolates the battery 
in impacts of 22 mph or greater in 6 
milliseconds, its maker claims. It can 
also be used as an no-scan- type and- 
theft device, or m isolate the battery 
when working on the electrical system, 
by turning it off with its key or a small 
screwdriver. Made by Eagle Automo- 
tive Products Co.. Van Nuys. Calif. 
91405. it's $24 — Angus La/dJaw 



is 
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Rings, 17 mg. 1 A mg. mcotirw: Longs. 14 mg. "tar" 
1 .0 mg, m$i\M &v, pet cigarette, FTC Depart War. 'S3. 



Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous iqYout Health. 



Theres 



only one 



way to 



__i 



wherever the music is hot, the 
taste is KooL Because there's only 
one sensation this refreshing. 



Cfisunn tc& 






Introducing 



The new Honda Civic Wagon has 
many advantages. Some obvious. Like its 
added roominess and new aerodynamic 
profile. And some not as obvious. In back, 
for example, we have hidden two secret 
compartments. One is under the floor. 



And the 
other? Well 
if we told 
you that, 
everyone 
would 

Under the 
passenger seat weVe 
tucked away a sliding 
drawer. And we’ve split 
rear seat so vou can fold awav 
one or both sides. 



m ■£ imi r*: 
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On the dash, a coin box keeps your 
change and valuables out of 



the new Civic 
Wagon is built 
to carry more than loads of stuff. It also 
carries people very comfortably. 

In every wav, the new Honda Civic 
Wagon is a remarkable vehicle.That’s 
something we couldn’t hide if we tried. 



N D A 



"Ilie Civic Wagon 










HOMEOWNERS' 

CLINIC 



Treating dry rot in 

We recently purchased a home in the 
Pocono Mountains of Pennsylvania. 
The home is 10 years old and has a 
4- ft. -high crawl space with a dirt floor. 
The crawl space is wet during the rainy 
season, The house has a musty odor 
and some of t he beams in the crawl 
space ha ve white blotches that arc soft 
to a fingernail touch. ! believe due 
beams are dry rotted. How should / 
(rear dvs problem? — Phil Spec sale, 
Philadelphia 

Rot (wood decay) is caused by micro- 
scopic, plantlike fungi that grow within 
the wood and. attack the cell walls. The 
fungi thrive in a wetfdamp environ- 
ment and will only grow and develop 
when the moisture content of the wood 
is greater than 20 percent, Musty odors 
and! white staining on wood are also the 
result of fungi, although not die type 



a crawl space 

that causes rot. Since rot can only 
develop in wot wood, the term "dry 
rot"' is a misnomer, U evolved because 
wood that is in an advanced stage of 
rot, when dry, will crumble and break 
into smaJl cubes 

To correct your problem, you must 
dry out the crawl space, or al least min- 
imize ihe moisture buildup. By control- 
ling th# moisture in the crawl space, 
you will £?Jinmnat 0 further not deteriora- 
tion of the wood framing. If you can't 
penetrate the beams beyond a finger- 
nail, they are still structurally ade- 
quate. However, if an ice pick or screw- 
driver penetrates them easily, they 
should be replaced. 

l*he dampness in the crawl space is 
the result of condensation and seep- 
age. Normally, you can control conden- 
sation by installing ventilation open- 



ings on all sides of the crawl space, and 
covering the dirt floor with plastic 
sheets, overbpping the joints. 

A formula for determining the total 
square footage of needed vent open- 
ings is T ss (6L+ A) -3- 300, where L is 
the perimeter of the crawl space in lin- 
ear feet and A is the area of the crawl 
space in square font. A dehumidifier 
can also help control moisture* 

if the crawl space gets wet because 
of water penetration. you must locate 
the source of the water and eliminate it. 
Faulty gutters and downspouts, a high 
water table and leakage through foun- 
dation walls are some causes. Correc- 
ting the problem requires regrading 
around the house, redirecting down- 
spouts away from the foundation, 
installing a sump pump and perforated 
drain tiles, or sealing foundation walls. 
Sometimes, all four steps are needed to 
dry the crawl space. 



Carpeting a basement 

/ would like to put regular carpeting 
and padding on a basement floor and 
over an outside enclosed porch floor. 
They are both concrete on a Visgueen 
vapor barrier over a slab base, How can 
1 moisture-proof ibis type of surface so 
that dampness and moisture don t pen- 
etrate through the carpeting? f wouid 
also like to put some type of insulation 
on the floor. What would be the best 
type, and what would I put over that as 
an undoifayment? / am aware of one 
method: Put a foundation coating on 
the floor 15-pound felt on the coating , 
furring strips on the felt and tem- 
pered Masonite on top . Will this 
achieve the results I want? — John C, 
Cunningham, Pittsburgh 

Another reader, Michael Kirsh of 
Kenosha, Wis., has a concrete floor that 
is spalling off in 2 -ft. areas, up Lo ‘/i-in 
deep. After he fills in the spalled areas 
with mortar, he may wish to follow our 
suggestions for your project. 

If you're certain that you have an 
undamaged vapor barrier under your 
slab, you really don't need a second 
one. However, there's always a chance 
It was pierced during concrete place- 
ment, so you r re wise to install another. 
Try using G-mil polyethylene. It is 
much easier to install and only needs 



adhesive to spot fasten the sheet about 
6 in. up the wall. 

On the vapor barrier, place polysty- 
rene insulation (1 in. minimum thick- 
ness) over the entire floor area. When 
it's down, place 1x4- in. kiln-dried, pres- 
sure-treated funring strips every 16 in. 
at right angles and on top of the insula- 
tion. It is important that the polysty' 
rene have a minimum compressive 
Strength of Zb pounds per square inch. 




1*4 

KILUDftlED, 
PRESSURE-TREAT ED 
FURRING &TRJF 

T&" O.C 



VAPOR BARRIER 
OVER SLAB, 
CARRIED UP 
APPROX. S ri 
CHN WALL 



INSULATION 



EXTERIOR -GRADE 
SIS" PLYWOOD. 
STAGGER JOINTS 



ADHESIVE ON 
INSULATION 
FOR FURRING 
STRIPS 



Before carpeting a bsement. apply a poly- 
ethylene vapor barrier r polystyrene insula- 
tion, furring strips and exterior plywood. 



Dow's Styrofoam TG brand insulation 
meets this requirement. 

The furring strips may be glued to 
the insulation board with a bead of Sty- 
rofoam No. 11 mastic (see drawing). 
Glue and nail m, A-w, exterior grade ply- 
wood at right angles to the furring 
strips with ring or spiral nails 6 in. on 
center at the edges and 10 in. on center 
on interior strips. Allow a ‘/Win. space 
between panel ends and V* in. between 
panel edges. All the plywood joints 
must be located in the middle of the 
furring strips. 

When you're finished, sand off any 
irregularities at the plywood joints, and 
you're ready to put down the new car- 
peting. 

The ^fe-i in. plywood is not only to bet- 
ter span the hamirg strips, but is usual- 
ly required by most building codes as a 
1 5-minute Fire barrier over the insula- 
tion. Since codes vary, make certain 
that you check with your local housing 
authority for compliance. TH 

Do you hAw&a tnsmo-tnaiiii&iM.nc-e ot repair pmbtem 7 
Smrd ri It? Ciiitii:. PDJJuJflf 

224 LVe-jft 57Ui 5[„ New Voric, NY. 1001 & Letters 
rau»nat IV .in.MviTE'd 1 jndj M.-du.-d.'Jy Ijui' prddd&rfti; nf 
wf^P mfcgtrpiyf will b*+ di$ctix.'iwd in ifn? naJumn Fi>r 
mere hwne-mpair mflmEefKiricv JMp. ijw PM's 
Nlmjw S4 jKWfpsi^ S&mi swirerttorfsJ 

to AflpuAar JHecflanjk 1 !, fla* J0J4. Cfty Suuon, 

Ntm York NY. IQIOl. 
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Motorcraft FL- 1 A oil filters trap 
more dirt because they Iasi 
longer than any leading filter. 



tn fact in an industry standard 
comparison test- — SAE J806A — 
the FL*! A lasted on average 
twice as long. And with ihis 
longer life span it trapped, on 

;S much dirt as its 



average, twice 
teadrnfeompe 

The FL-l A oil tiller from 
Motorcraft. Qua iry parts for all 
makes of cars apd trucks 
Gel il together — buckle up 
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The Radial AllTbnain T/A is built 
strong and i ugged to max irnize truck 
dependability^ati Jhc rood or around 
town. Its tread pattern de/tvers 
reirariccbte wet and dr y traction on v 
all kinds of terrain and a quiet ridm 
on-the-road. 





The BFGoadnch Radial AU-Tenain T/A 
is available in size s for direct application 
on most original equipment wheels, 

A. Three carcass plies help resist 
sidewall bruising Co optimize Hack 
dependability: 

B. Folded be It system provides 
excellent handling plus strength . 

C. Tread pitch sequencing of fers 
quiet ride, 

D. DucrJ compound tread impar ts 
outstanding mileage r 



c '984 RFGOtt'i ich 



WE MAKE TRUCKS PERFORM 



The Radial All-Thriain T/K* was 
designed specitically with your 
trucks performance in mind. The 
Radial All-Terrain T/A was recently 
evaluated on a specially modified 
truck. The result- impressive 
perioimance. When equipped with 
the durable Radial All-Tbi tain T/A. the 
test vehicle provided rornarkerhin 
fraction. Even while completing a 
J35-yarcf tali climb over deeply ruffed 
terrain with up to a 45' slope. 




THE PM 
WORKBENCH 





THU mufttple- function woocfworklng nudllnt feature* a convergent, single control lever 
{•rrowj that cnaMci you to witch from one operation to another In jurt seconds. 



A woodworking supertool 



Multiple"function woodworking ma- 
chines are becoming popular items in 
many home workshops. For the serious 
woodworker, these machines offer the 
ability to perform several functions 
from one space-saving, relatively low 
cost machine, 

This unit, the Zinken Mode! MIA-6 
combination woodworking machine, 
has two unique features. First, it's com- 
pact and lightweight f 1 OS pounds) for 
use at the jobsite. Second, a single con- 



trol lever allows you to switch from one 
operation to another in just a faw sec- 
onds. thus eliminating setup time com- 
pletely. 

The MEA-6 functions include a table 
saw with sliding carriage, shaper, hori- 
zontal borer/mortiser, jointer and thick- 
ness planer with power feed, ft sells for 
about 31,400. 

For more information, contact Wood- 
works International, 634 Hope St.. 
Stamford, Conn 069Q7, — J.T 



Unparalleled planes 

E,C. Emmerich Co. of Hemscheid, West 
Germany, has been manufacturing the 
world's finest wood planes since 1S52. 
Shown in the foreground is their Pri- 
mus smoothing plane (about $90) 
made of pearwood with a lignum vitae 
sole (a tropical wood impregnated With 
natural oils for smooth planing). In the 
background is the Expert Model 606 
(soon to be available) made of red 
beech with a white beechwood sole. 
E.C, Emmerich ptanes are available 
from many fine woodworker supply 
houses as well as at larger Sears 
stores. — J.T 




tffcod-hedltd Primus, plane* feature a 
knurled knob and Imr mechanism for easy 
and precise plan# Iron adjustment*- 



Sanding tool kit 

The Ali-Gator-Grit Master Pack is a 
complete workshop sanding kit. The kit 
contains three backup pads with adhe- 
sive- backed abrasive; discs, a tool- 
sharponing kit, abrasive sheets For an 
orbital sender, a V- shaped hand sand- 




Thh complete wrrtshop sanding kit coma 
with easy-to-use. adhesh^b^cked abra- 
Slv«, Most Of the sanding accessories 
shown here are ter use In a portae chin. 

er. three barrel Sanders with abrasive 
refills, one flexible brush -sandcr and 
one sarid/buff wheel. The complete kit 
is available for $34.94 postpaid from 
Sanding Tools of Ohio, Box 1677 Fair- 
bom. Ohio 453S4 — Rosario Capotosto 



Service manuals 

John Deere offers four books showing 
the basics of servicing and repairing 
compact tractors and small, engine - 



IHjufffil 

' N nHNr' 




Le*m to service and repair equipment with 
These books- Mo brands are cited; only 
generic principles are covered. 



powered equipment. The manuals cov- 
er engines £$10.50). electrical systems 
(SB. BD), power trains ($8.40) and hy^ 
draulics ($B_40). Order all four books 
lor $33-10 Write to. John Deere Distn 
bution Center. Dept. B44. 1400 Third 
Ave., Moline, 111. 6 126 5.— J.T. 
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For the first time ever, all three leading aff-road 
magazines made the same choice. Jeep. 




If you're thinking about 4-wheel drive, 
consider this. The ell-new leaner, 
meaner size Jeep Cherokee has 
just been named ‘4x4 of the Year" by 
all three leading off -road magazines: 

4 Wheel & Q H-Road. Four Wheele r, 
and OH-Road That’s never been 
done before 

Ride end drive le what 
it's all about. 

The all-new Cherokee was compared 
to the toughest competitors available, 
foreign and domestic, They were 
driven thousands of miles through 
snow, soft sand, subfneezing tempera- 
tures, and high winds— on and off 
the road. 

4 Wheel & Off-Road said: 
"Cherokee scored well across the 



board, excelling in our evaluations 
of mechanical, urban and off-road 
driving and interior comfort.' Four 
Wheeler called the Cherokee Sport- 
wagon: ' the year's most significant 
advance in 4- wheeling: Off-Road 
said: "Jeep is a smaller, more maneu- 
verable off-road vehicle that provides 
plenty of room/' 

Test drive it and compare 
for yourself. 

Compared to Bronco II and S-10 Blazer 
4x4, only Cherokee has four doors, 
room for five, and a choice of two 



4-wheel drive systems. And Cherokee 
has higher ground clearance, higher 
horsepower per round, and the high- 
est gas mileage, @)E PA EST MPG/ 
33 EST HWY* 

It's nice to be named No, 1. but not 
unexpected. After alt. Jeep wrote the 
book on 4- wheel drive. Buy or lease 
the triple award winning Cherokee, 
or the luxurious new Wagoneer 
Sportwagons. Only at your Jeep 
dealer, 

*Us.e1heae fibres rfpf MHnpsnwHi. Vogrresult* may 
differ dee tc driving speed, waalher conditions and 
Irvp length Actual highway mileage CahfOrrua 
Inures will pr-dbaWy bd teSi 




Programmable saw 

An electronic. 10-in. radial-arm saw is now offered by 
Sears. Roebuck and Co., Soars Tower. Chicago. ML. 
60634 

The. 1 V^-hp saw is equipped with a microprocessor and 
features a digital display and touch control panel for auto- 
matic blade height elevation This eliminates the need for 
crank handles. 

Simply program in the desired blade height on the push- 
button control panel. Then, as the digital display reads out 
the blade height to 005 of an inch, the saw automatically 
raises or lowers the blade to she programmed heigh? An 
elevation jog button allows you to raise or lower the blade 
in .0Q5-m increments with each touch of the button. The 
digital display also reads bevel and miter angles to half a 



HOME & SHOP 




degree. The saw is available through the Seers Spring/ 
Summer catalog and at larger Sears stores for about 
£700 




Handheld fire fighter 



The Flam-X portable fire extinguisher 
measures only 3 X 6 in., but is claimed 
lo be effective against the major 
classes of fires, solid fuel, liquid, electri- 
cal and chemical. When Flam-X is dis- 
charged. halon, a liquefied, nontoxic 
gas. is released to suffocate the fire 
quickly. And according to the maker. 
Flam-X evaporates completely. leaving 
no residue on surrounding areas, 
Flam-X is handy in the home, work- 
shop. garage and car. It"s available at 
hardware stores and from Flam-X USA, 
1734 West Pembroke St., Hampton, 
Va, 23361. for £14.95 postpaid, 
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Remote-control switch 




You won't have to enter a dark house 
again with the Genie remote-ton tiol 
switch ]t operates lights and small 
appliances up ?o 300 ft. away, accord- 
ing to the maker The system consists 
of a handheld transmitter nn{l an out 
let- mounted receiver. H r s available for 
about $60. For details, contact Alliance 
Marti factoring. 3040 West Market St. 
Akron, Ohio 44313 



Cordless jigsaw 




Black £ Decker introduces a cordless 
jigsaw for woodworking and Light- 
weight metalworking The saw and. 
9.6-v rechargeable battery pack sell 
for about $ 1 44. Two charging units are 
offered: a 1 20-v. wall-outlet model 
($49) and a I2*v. chargor chat operates 
from a vehicle's cigaret lighter [£60}. 
Contact Black &. Decker, 626 Hanover 
Pike. Hampstead, Md. Z1Q74 




Powerful new riding mower 



The John Deere Model 5-92 r ear- 
engine, 38-in. mower f$ 1,349) has an 
11 -hp engine— the most powerful 
roar-engine mower Deere has ever 
built. Features indude electric starring. 



five-speed transmission and disc brake. 
Deere claims the S-92 can mow an acre 
of grass m less than an hour. Contact 
Deere & Co. John Deere Rd_. Moline, 
III 61265 IK 
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mLVOUNE 



10 Y TAKES THE HEAT. 



600 J Fahrenheit — a temperature that will conk 
normal motor oils. That's more than twice the 
heat developed by regular engines. But, for most 
turbos, it s just the average 
soakdown temperature after 
ignition turnoff. That’s why 1 1 - - 

turbos need new Vat volin e^ | V" 1 

Turbo Y motor oil. I V- ■'•‘VwV 

Turbo Y is the first motor 1 \ * \ 

oil specially formulated to \ ’ 



protect against the searing heat that can destroy 
vital engine and turbocharger parts. And it’s 
the only motor oil formulated and manufao 
tured in America that's 
proven effective in the 

= w °dd’s toughest turbo test. 

r' 1 7 Get new Valvoline 

/ / Turbo SI. Extra protection 

iA j for any engine. The only 
/ t ;j M protection for turbos. 



VAUfOUNE 

SYMBOL OF 

protection: 

' ^1 1 - ■ ■ I hfuT OdCfflWpWTI. 

f 1 I>f AslilliJwS Oil. \nt 



ONE 

MOTOR OIL IS 
PROVEN SAFE FOR 

TURBOS. 





LIGHTS: 9 in^af", 0 3 mg, incline, LIGHTS iQQ'stl? mg. 
■’tof" 1.5 r*Hj. rnorirrij. <jv, per cirja WIW hy FTC m*lhutl. 





Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 
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Improved C -clamp 



STEEL BALl 
BEARING 
5 if*' DrA. 
\2 REQD.j 






LOCK WA5HEJ? 
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SUDE HANDt£ 
&/32"-DfA. t 3-PfT' 
DRILL ROC? 
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HEXNUT 

REOD.I 
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mill 

hole 
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K 6-' r 

THREADED 
ROD 




I f«Q 4 3J4 1 ' 
HEXHEAD CAP 
SCREW \2 REOD.J 



1T1A * 7fS ,J - 
D*A. STEEL 
fZ REDD | 



3JIA" 

ICON 

RIVET 



This homemade C-clamp is more rigid 
than commercial C-c Lamps, It doesn't 
open and throw parts out of alignment 
when it's overloaded, as do standard C- 
clamps. The materials used in our 
clamp arc 1^-in. square steel bar, Vm* 
in,- 18 threaded rod, ^-in.-dia. steel 
rod. two Vfc X ? 4r-in flat steel bars and 
assorted rivets, and bolts. The optional 
ball ends of the sliding handle rod are 
steel ball bearings. Anneal the bearings 
by heating them until they're bright 
red, then letting them cool in the air. 
Drill and secure them to the rod with 
cyanoacrylate adhesive . — Frederica 

Strasser and Waiter E. Burton 
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Computers are creating jobs 

FOR NRI-TRAWED PEOPLE. 






IF YOU'RE SERIOUS ABOUT 
MAKING MONEY IN 
MICROCOMPUTERS, 

NRI IS SERIOUS ABOUT 
SHOWING YOU HOW. 

The U.S. Department of 
Labor projects job openings 
for qualified computer tech- 
nicians will soon double. 
International Resource 

600% 

a decade. And most of these 
will be new jobs, created by the 
expanding role of computers, 

NEVER HAS THERE BEEN A 
FASTER-GROWING FIELD 
OF TECHNOLOGY. 

Many people are afraid of 
losing their jobs to computers, 
but thousands of jobs will be cre- 
ated for those who are prepared 
to meet the challenge. 

With NRI training, you'll be 
prepared, Mhu can have a profita- 

: ble, exciting 

1 future as 

expert 



pnM 
hunt 

mend. It's &tl yovn to ke*p. 



who can handle the operational, 
programming and technical as- 
pects of all kinds of microcom- 
puters and microprocessors. 

LEARN IN YOUR SPARE TIME. 

NRI trains you in your own 
home, at your convenience... no 
classroom schedules to meet, no 
need to quit your job. As a class 
of one with complete course 
materials and the backing of a 
staff of professional electronics 
instructors, you'll get extraordi- 
nary hands-on training on the 
latest, most popular micro- 
. the new TRS-80™ 

4 with Disk Drive. De- 
to perform diverse per- 
and business functions 
accept more software, the 
TRS-80 is yours to keep, 

LEARN HOW TO USE, 
PROGRAM AND SERVICE 
STATE-OF-THE-ART 
MICROCOMPUTERS. 

Through your carefully de- 
signed NRI course, you’ll get a 
wealth of practical experience. 
Vbu'll build circuits.. .from the 
simplest to the most advanced 
...with your NRI Discovery Lab,® 
Vbu'll use a professional 4-func- 
tion LCD digital multimeter for 
analysis and troubleshooting. 



With NRI training you'll explore 
your computer's registers, 
memory and input-output 
ports, ’feu'll even write pro- 
grams to control the circuits 
you've designed and built 
NtJu'll perform hundreds of 
challenging experiments, al- 
ways backed by a full-time 
faculty ready to help you 
personally 

When your NRI training 
is complete, you'll be a com- 
puter technician, ready for 
your first job -servicing, test- 
ing or programming all types 
of microcomputers — in a 
rewarding and challenging 
new career. 

THE CATALOG IS FREE, 

THE TRAINING IS PRICELESS , 

Send the postpaid card today 
for your FREE 
104-page 
catalog. 



^^i^tfCt^pofWrttwtidfTupKFiyi idbvbff 
ChmftydUrdyfrvfi ffrctaM. 

It's a valuable guide to opportu- 
nities and training in the high- 
tech revolution. You'll see how 
easily you become part of the 
growing high-tech world of 
microcomputers. 

if the card has been removed, 
please write to us today. 



fWl School of Electronics 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 



F.i 



i:n 



WeW you tomorrow. 
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The new generation [984 
Toyota trucks are turning the truck 
world upside down. 



because they're 

jji;^03vanced trucks 
, V-^g^ever built. But if 
one truck had to 
do it all by itself, 
this would be the one 

Its the all- new Standard Bed 
with a big, powerful 2 A liter SOHC 
engine, powering a 1400-pound 
payload" with ease. However, the 
biggest news is the price - 
$5,998"* — making it Toyota's low- 
est-prited truck. Low price 
doesn't mean compromise, either. 
Besides the 24 liter SOHC engine, 
4-speed synchromesh transmis- 
sion, and fully transistorized 



ignition, the Standard Bed comes 
with all this equipment: power-as- 
sisted brakes with ventilated front 
discs and rear drums, steering- 
column controls designed for ease 
of operation, mist cycle wipets 
with twin stream washer, and 
the comfort erf full three-across 
seating. 

This truck is designed to be 
easy on the eyes. But the exciting 
new wedge-shaped front Is not 
just for good looks Its part of Over- 
all improved aerodynamics. Add- 



ing to the lowered drag coefficient 
are the new flush surfaces on the 



OH WHATA FEELING! 

ITiWiim 

from and side windows with the 
bonus of reduced wind noise. 

The Toyota Standard Bed 



It'll measure up to your tough 
demands for an all-around machine. 
And you'll see why it's one of the 
new generation 19B4 Toyotas turn- 
ing the truck world upside down 

‘HidudiflU wcwpwts, fl-qulpsnrjvi and lju^o 
'"Mun'jfHi Liner*. -nggrvigiJ f-fltlJlprhZe rYliaa* aftwil 
•eml price may ury Fh ice {tats not irfcUnfe !ai l/cense 
Hu.ni 5 Kvi-hrsn pptlWMl pr *iT«*Hw»irhi 

MOST ADVANCED TRUCKS EVER BUILT 1 



THE NEW GENERATION 
TOYOTA STANDARD BED. 

IT MAKES HARD WORK LOOK EASY 
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An aftermarket Turbo letup by Callaway 
Turbcraystemi ihtwi conpiex routing of 
exhaust gas and cam pressed Intake air. 
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Turbocharger 
Maintenance 
And Repair 



BY BRAD SEARS 



A n uxiderhood device that can improve the performance 
□f today's small engines while maintaining ac least 
some of their former fuel economy — the turbocharger — 
has become quite widely used in the pest several years. The 
turbocharger is a relatively simple device that increases the 
pressure in the intake manifold of an engine, forcing more 
fuel and air into the cylinders. The power needed to operate 
the turbocharger, which is nothing more than a simple cen- 
trifugal compressor, is derived from the unused energy in 
exhaust gases that flow out of the tailpipe. These gases are 




Cutaway view of the turbocharger unit shows the shaft bear- 
ings and The seals that depend on a constant supply of oil. 
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I Acting ^ « simple *lr-fQn*fr raeHator. so Intercooler will 
coot the compressed jlr coming from the turbo output. 



routed into 3 turbine, causing It id spin at speeds up io 
120,000 rpm. The turbine turns a shall connected to the 
centrifugal compressor, or impeller The impeller acceler- 
ates the air-fuel mixture to a high speed* resulting in 
increased pressure in the intake manifold. This higher pres- 
sure causes the cylinders to fill more completely when the 
intake valves open. 

Increasing the volume Of mixture that flows into the cyl- 
inder is somewhat like increasing the compression ratio of 
an engine. Although it will increase performance, there is 
an associated problem of detonation. The heat generated by 
compressing the intake mixture and heat brought to the 
turbocharger housing by the exhaust adds to this problem 

Auto manufacturers have recognized these problems and 
added either or both of the following controls; The first is a 
diaphragm-controlled waste gale valve that opens when 
manifold pressure rises above a predetermined level. The 
waste gate is in the exhaust system, upstream bom the 
turbine. When it opens, exhaust gas goes around the tur- 
bine, limiting boost and reducing exhaust back pressure. 

The second device is an electronic spark-advance control 
system that uses a knock sensor mounted on the engine to 
listen for detonation. When the sensor detects the rattle of 
detonation, the engine computer or control module retards 
timing until the detonation is gone. Seine systems open the 
waste gate to reduce boost when detonation occurs- The 
newest systems regulate both boost and timing 

To combat the increase in temperature caused by com- 
pression of the intake mixture, a heal exchanger called an 
intercooler is placed between the turbo and the engine on 
many cars today. Outside air flowing over the rediaiorlike 
intercooler carries away the turbo-generated heat Inside, 
making the mixture that goes Into the cylinders more dense 
(Fig. l). This increases power considerably, while making 
the engine loss prone to detonation. 

Increasing turbo life 

It !e estimated that the average life of a turbocharger in 
the real world is 30,000 to 50,000 miles, but that figure 
depends on how well the car end the turbo ate looked after. 
There are reports of turbos giving well over 1 00,000 miles 
of useful life, but these units hove received exceptional 
care. When one figures that a turbo center section replace- 
ment cost Is more than S300, plus labor, then maintenance 
gains new importance. The turbocharger's life can be 
increased by following a few simple rules; 

I, keep the engine oil clean and change it often. The 
technicians al the Callaway turbo installation center in Old 
Lyme, Conn . claim that 2 ,500- mile oil and fitter changes 
are mandatory The turbocharger becomes very hot in oper- 



ation and will quickly deteriorate the engine' s oil that is 
used to lubricate the center bearing. 

2. They also recommend that an oil temperature gauge 
bo installed and that the driver not call for turbo power 
(stay off the gas pedal) until the engine's oil temperature is 
up to 85* C, 

3. If the oil temperature approaches 1 2S D C., they further 
recommend that an oil cooler be installed on the car (Fig. 2). 
But they warn against installing an oil cooler that is not 
thermostatically controlled, because keeping the oil too cool 
can be as harmful as allowing the oil to become too hot. The 
oU in any engine must get warn enough to vaporUe 
unburned fuel and waier condensation so that the positive 
crankcase vem (PCV) system can draw them away. They 
recommend that oil temperature stay near IUF C. 

4- Since exhaust gas temperature is about 1.300* F. when 
driving, according to Callaway, but idling gas temperature 
is only E5CP to 95CT they recommend that the engine be 
idled for a minute or so before you shut it down. This also 
allows the shaft and blades to slow down or almost stop, so 
there will be no bearing damage when the engine oil pres- 
sure drops as the engine is shut ori- 

TroubLeshmting 

If you are a serious turbo driver, you should " baseline" 
your car (run it through a series of road tests) and keep 
notes on its performance for future reference. The num- 
bers that you should record; and keep at hand are as follows: 

1 . The turbo boost cut-in speed. To determine this, accel- 
erate from a relatively low speed in top gear at full throttle, 
observing the engine rpm when turbo boost begins. To 
accomplish this, your car must be equipped with a tachom- 
eter and a turbo boost gauge. 

2. Record the maximum turbo boost at lull throttle at 
legal road speed on a level stretch of road. 

3. Record a 0-to-60-mph time, or the acceleration time 
between two landmarks, such as telephone poles. 

4. Record the normal oil consumption. 

5. Record the normal fuel consumption. 

Should you have any future doubts about the perfor- 



2 IT makes good seme to me oil coden on turbocharged en- 
gine*. Be sure to Fnrtafl a thermostatic jdly controlled model. 
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S Oil return Mn« from the curbochaigei rmrn be Free now 
Ing and be properly lo&aled to prevent Jubrlotlofi Failure*. 

mance o! f the turbocharger system on your car, you wit 
have accurate reference material to draw from 

Problems that could cause you tO suspect turbo failure 

foil into three categories; 

1. Oil consumption or blue smoke from the tailpipe. 

2 . Noise from the turbo, detonation or spark knock. 

3- Lack of performance. 

Diagnosis is the most difficult port of turbochnnger ser- 
vice, but the following checklist should help: 

To diagnose detonation or spark knock, begin the same 
as with any normally aspirated engine; 

1. Check fuel quality by filling the tank with the highest 
octane fuel you can find. 

2. Check basic ignition timing. 

3. Check the electronic spark control system, or the uac- 
uum/ centrifugal advance system. 

4. Check exhaust gas recirculation system. An inopera- 
tive EGR system is often the main cause of spark knock. 

5. Check the heated intake system on the air cleaner. 

6. Check air-fuel ratio. A lean mixture will sometimes 
cause spark knock. This could be a malfunction in the car- 
buretor, fuel- injection system, or the oxygen sensor that 
feeds information to the fuel monitoring system. 

7- Check sparkplug heat range and condition Too hoi a 
plug can causa detonation, 

fl. Chock engine operating temperature. 

9- Check for carbon buildup on pistons or combustion 
chambers. 

If your engine uses excessive oil, do the following; 

1. Check turbocharger seals, 

2. Look for external Oil leaks. 

3. Inspect the PVC system. 

4. Check for restricted or improperly installed oil" return 
line from the turbocharger. 

5. Look for the problems of a normally aspirated engine, 
such as worn valve guides and piston rings. 

If you are plagued by poor performance, check for the 
following conditions: 

1. Dirty or restricted air cleaner. 



2 - Normal engine tuneup problems. 

3. Mechanical problems In the engine Do engme cylin- 
der Leak-down test and check timing chain or belt, 

4r Exhaust system restricted. Check all pipes for kinks 
and the catalytic converter for restriction. A vacuum gauge 
works well hero. 

5, Center section bearing binding, impellers loose on 
shafts or hitting the inside of the housing 

6. Waste gate inoperative, stuck open Or restricted with 
built-up carbon. Pressure signal line from the manifold to 
waste gale control diaphram leaking or disconnected. 

Excessive oil consumption 

Oil problems occur when the sea] in the center section of 
the turbocharger has been damaged by excessive heat nr 
lack of oil r when the center bearing in the unit Is worn or 
when the oil return line to the crankcase is restricted. 

Under normal conditions, oil is forced into the turbo s 
center section under oil pump pressure, then returns to the 
oilpan. One of the biggest problems with retrofit, do-it- 
yourself turbocharger Installations is an oil return Noe that 
is either too high or ©3se enters ihe engine below the level of 
the oil (so© Fig. 3). 

There are two seals in the center section of the turbo 
housing that separate the oiling system from the intake 
compressor and the exhaust turbine. Oil leaking into the 
intake side can usually be spotted by removing the intake 
hose between the turbocharger and the intake manifold, 
and checking for an oU film on the inside surfaces of the 
intake system. A leak on the exhaust side is not so easily 
spotted, because the high temperature exhaust will burn 
ihe oil as soon as it enters the system. 




Servicing the turbocharger 

Problems with the center section of the turbo require its 
replacement, before removing the unit, label the lines 
going to the turbocharger and the waste gate for correct 
reinstallation, Remove the outlet from the compressor to 
the carburetor or intake manifold. Tape over the outlet to 
the engine with duct tape to prevent small objects from 
falling into the intake manifold. 

Disconnect the line from the air filter to the compressor 
and tape it shut r as well. Remove the exhaust, system from 
the turbine side of the unit, Removing the exhaust inlet 
from the housing will bo about &$ difficult as removing a 
front exhaust pipe from a manifold or header. Care must be 
taken to keep from breaking the bolts or studs in the man- 
ifold or rounding off the comers of fasteners. U$e new bolts 
or studs on reassembly. Penetrating oil can help, too. 
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% The operation of most waste gates can be checked by using 
a regulated soure of compressed air and an air gauge. 

Most turbochargers are made up of three sections. Place 
yours on a bench and scribe a line across all three sections 
as a reference for reassembly (Fig 4). Remove the bolts 
that hold the two housings to the center section and sepa- 
rate the three pieces. On some units the waste gate assem- 
bly is connected to the turbo, and Its linkage will have to be 
disconnected to separate the housings. 

Visually check the inside of the housings, both turbine 
and compressor, for signs of oil Leaking past the seals. Also 
check the compressor and turbine blades for signs of con- 
tact between the blades and the case, damage caused by 
debris getting Into the housings, buildup of -combustion by 
products on the blades or in the housings or for bent, 
burned or cracked blades. Spin the rotating assembly: if it 
binds or dregs r the center section must be replaced 

If the visual inspection shows no problems, check the 
bearings There should be 001 -in to .003-in. of end pl ay in 
the center section shaft. The easiest way to check this is 
with a dial indicator: there should he between .003-in ami 
.006-in. of clearance between the bearing and the shaft. A 
special dial indicator with an offset shaft and a mounting 
adaptor are needed to make this measurement on most tur- 
bos. Replace the center section with either a new or rebuilt 
unit if these specifications can t be met 

Make sure there aren't any deposit buildups in the hous- 
ings that might contact the turbine or compressor. Then 
reassemble the turbo, aligning the scribe marks carefully. 
Replace any gaskets or Oring seals that were removed and 
torque together the bolts holding the housings The aver 
ago torque is 1 3 to 1 B ft. -lb., but refer to your shop manual 
for the exact specs. Check the spin of the turbine for bind- 
ing and pro-oil the unit before installing ii in the ear- 

Waste gate service 

If you notice a drop In power or a lack of power,, you 
may have a waste gate problem. Excessive spark knock can 
also bo caused by a waste gate failure if boost is excessive 

Check the hoses and fittings carrying the boosted air into 
the Intake system before you test the waste gate. All of 
these lines should be firmly damped and intact, with no 
chafed holos from rubbing against the fan belt. If your car 
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has a boost gauge on the dash, you can check the waste 
gate operation as you drive. While accelerating at full throt- 
tle on a level or uphill stretch of road, the boost pressure 
should reach, but not exceed, the maximum figure listed in 
your repair manual or owner's manual. If you baselined 
your car as described earlier, you can use the boost figure 
from that test, if boost is above or below spec, the waste 
gate may not be operating correctly. 

The waste gates on some cars without boost gauges can 
be checked by using a small air-pressure regulator, like the 
ones sold to fit the inlet side of a paint spray gun, and a 
compressed air supply. Find the maximum boost spec for 
your car in a repair manual or the owner's manual. Install 
the air-pressure regulator in the compressed air bine and 
connect the air Line to the waste gate control diaphragm 
(Fig. 5). If your diaphragm unit has two lines connected to 
it. attach the air tine to the outboard nipple. Slowly increase 
the pressure through the regulator until the linkage that 
joins the waste gate to the control diaphragm just moves. 
Read the gauge. It should match the maximum boost spec 
for your car. Turn the air off and on several times to be sure 
that the valve does not hang up and stick in eithoT the open 
or closed position. If the valve opens later or earlier than is 
specified, replace it. (Some waste gate valves, including 
those on 1981 Buiek engines, cannot be tested.) 

A valve that opens at too high a pressure siting (this 
would be noticed by audible detonation, an increase in 
power and the boost gauge on the dash reading too high) is 
mom serious than a valve that opens too low. A turbocharg- 
er that is allowed to L "nm away" will overboost to the point 
that engine damage from detonation will occur. 

Lt is possible to reset the opening of some waste gate 
valves to a higher pressure, but this practice is generally 
discouraged by turbo experts because most engines are Lao 
close to detonation already. 

Should you be bothered by detonation on a retrofit turbo 
installation, install an aftermarket knock eliminator kit. 
These are widely available at specialty auto parts outlets. A 
popular model used by Callaway is tha Carter Engine 
Knock EUminaLor. made by Carter Automotive Div., 9866 
Olive Blvd-p St. Louis. Mo. 63132 (Fig 61. 

The turbocharger looks tike it'll here to stay — because 
n's giving us the performance of yesteryear with fuel econ- 
omy that’s needed today. If you don't already own a car 
with a turbo, you're likely to get one with your next car. 
Now you know how to keep it spinning right. J*t 
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Win a trip to L. A. and watch 
America strike gold 

Grand Prize: An expense- paid trip for 2 to the Summer Olympics in L A. Includes 4 days 
and 3 nights accommodations aboard the Norwegian American Cruises’ Luxury Liner 
Sagafjord, round trip air fare, event tickets and meals 

10 Second Prizes: Projection television systems. 

100,000 Third Prizes : 100,000 winning coupons for a free carton of Lucky Strike Filter 
Cigarettes are available. 






And Save 50 * on Lucky Strike Filters 
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1 CM 7 UP N- l 

12 mg. "Tar" 
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Vou could be an mslani winner. 
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{STORE COUPON) 

Simt ion c ik3 



Warning: Th« Surgeon General Has Determined 
That Cigarette Smoking h Dangerous to Your Health, 
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In Wyoming, beavers give a dam 



Caule graced freely along the small 
streams on federal Land in southwest 
em Wyoming Ton freely. Overgrazing 
removed grasses and brush from river 
bank 5 . water spilled over, erosion 
blamed, fish were killed and rolling riv- 
ersides became desolate marshes. To 
build the land hack up. the Army Corps 
nt Engineers could erect dams for tens 
of millions of dollars. 

Enter the Bureau of I .and Manage- 
ment and biologists Bruce Smith and 
Dick MtCuistian. They had been, 
watching as the ecological Lipsei drove 
off local beaver populations The solu 
tioo trap beavers from areas whore 
they are thriving and carry them to 
eroded streams. Bring in aspen grow 
ing far away and help the beavers start 
natural dams. The animals have taken 
up the challenge and are building Wyo- 
ming dams for free 




To start new dam, old tlr« were placed at ton stream |ieft|. Beavers were trapped [Inset] 
and brought to the site. Using tires m a base, beavers built a solid dam (right], 



Accidentally on purpose 

Murphy's Eaw may stir guffaws at 
cocktail parties, but in the nuclear pow- 
er industry, iha maxim, that anything 
that can go wrong will go wrong is a 
serious matter To ami nuclear sc inn 
lists with information on wh.it can go 
wrong University of Florida researcher 
Glen Schoessow and hi& associates 
have designed a model reactor At a 
scale of to inch to the iooi, she reactor 
parts are kepi inside- a tabletop glass 
chamber connected to a computer chat 
can order up accidf?nts faster than you 
can say Three Mile Island. Its being 
used to help determine oplimal safety 
requirements for future reactors 




A model reactor creates mock accidents. 



Photo session 

NASA is a s» *?p closer to photographing 
the tail of the comet Gtacobini-Zmner 
Next year, ihe path el a NASA sat elite e 
will go through the comet tail so tho 
particles in the tail can be identified 
The satellite passed its first big test List 
December when it was steered around 
the dark side oi the moon to sw if its 
electronic sensors could survive the 
intense cold They did. with the help ol 
battery-powered heaters Operating 
them depleted the butteries, but as 
soon as the satellite was back in the 
sunlight the solar collectors recharged 
the batten os to maximum power As of 
now. all systems are "go" for the photo 
mission 

Sunspot pipeline 

Fiber Optics are making possible the 
first observe t ion of sunspots on distant 
stars similar to our own sun Uwrence 
Ramsey of Penn State and Dimitri 
Mihalis of the National Center for 
Atmospheric Research hooked fiber- 
optic lines to the 42-inch mirror at the 
Lowell Observatory in Flagstaff. Ariz 
Each of the glass wires is run to a com- 
puterized spectrograph ic device By 
analyzing the lighT of stars that act like 
our sun. they hope io determine 



whether our sunspot cycle works lot 
other stars. 

Memories are made of this 

Where does ihn human brain store 
memory? Stanford psychologist Rich- 
ard Thompson says memory may be 
pinpointed to specific areas. Thompson 
studied the way a rabbit Seams to blink 
its eyes in response to a noise stimulus. 
Making lesions in ihe rabbit's cerebel- 
lum. he discovered he could cause she 
eyes to forget to blink, lbs work opens 
the? rionr Ear morn complex research 

Fish 'n chips 

Scientists observing the run ol salmon 
up the Columbia River Ln Washington 
have counted thousands more fish ear- 
ly if i rhe run than they find at the end of 
the run Investigations have failed to 
come up with a reason Fishing along 
the river rome can't account for the 
vast numbers of missing salmon But 
backE?d by a Bonneville Power Admin 
islration grant, biologists this year have? 
implanted computer chips in young 
salmon before letting them go at the 
start Of their spawning cycle. Wbe?n the 
fish make their run next year, radio 
receivers will "read" liic chips. hoping 
to solve* ihe mystery. m 
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If the fish were always biting For example, most of our does something 
close to shore you probably motors feature a trouble-free CD lake you where 
wouldn't need a Mariner ignition system for quick starts II also gets you 

Outboard. and less fouling of plugs, For a catalog 

Bui fishing isn't that easy. And to improve fuel efficiency Outboards from 

Which is why Mariner makes out- without sacrificing performance 
boards that can take you wher- our engineers combined fixed- 
over you need to go. jet carburet ion with a fuel econ- 

Marmcrs are designed to start omy linkage system. So your 
easily and run faithfully without Mariner will run as efficiently at 
need of complicated tune-ups idle as it does at cruising speed, 
or serious service. The result is an outboard that 
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Olds will build GM-20 




photo show* Porotac^ wnslpn of (he front-drive N<sr, now co df-named GM-20, 



General Motors has picked Qldsmobile 
Eo build the 19 S 5-86 GM- 2 C^-car* r\[>t 
only for Qtdsmobile. but for Pontiac and 
Buick as well CM will .spend upward of 
3Z50rmikion to prepare Olds and Fisher 
Body- losing to produce all Three 
nameplates on a single integrated 
assembly line. We always knew the 
main difference in many cars today 
was just the name tags, right? The GM 
2QfN - car is a compact, sporty import 
fighter ihai will fait between GM's J 
cars and A-oars, 

This decision comes despite all the 
press hoopla about GM dividing iisell 
into two parts: a small car/kiw-buck/ 
Chevy-Pontiac Group and a luxury cniY 
big-butkyBuick-Oldsmobile-Gaddy 
Group, Now that the big- buck cars are 
not necessarily large automobiles; they 



can be expensive small ones. Also, the 
fine prim in the GM press release 
points out that the Cheviac Group can 
tagy big cars froth the Catliek mobile 
Group if it wanes to. What all ihis 
means is that it will take many years to 
finally realign the company into two 



giant Groups By that time, up to 25 
percent of the middle management 
jobs wiJl have gone down the tubes, 
which may be the whole point of the 
exercise anyway How much differ 
ence the public will notice remains to 
be seen. 



Drag racing immortalized 

Drag racing, that tpuci smoky glorifies 
lion of Detroit iron hasn't received the 
attention it deserves since the early 
1970s. Now it has lis own museum 
Drag racing greet Don ‘'Big Daddy" 
Gar 1 its last month opened the Don Gar- 
Jiis Museum of Drag Racing m Ocala, 
Fla , after a years-long effort to get the 
show pi ace off the ground. 

The museum offers for public' scruti- 
ny some of the most famous and mere- 
ly interesting drag racing cars ever to 
trod the quarter- mile. The museum's 
distinguished Inventory includes many 
of Garlits's own championship drag- 
sters, including the first drag car to Lop 
2 SO mph Other G mi its notables are 
the first modem, rear-engined dragster 
and his famous helicopter lurblne- 
ecigmed car. Also on display are: Chris 
Karamassness famous Silver Bullet 
slings hoi dragster, which beat Gad its 



in 23 consecutive match, races in 1966: 
Tommy Lvo's Lwimenglne drag car; Art 
Malone's 1968 compressed air-pow- 
ered car; and the very Last steel-bodjed 
funny car —with lAJe — from the tkiys 
when hinny cars had to bo '“street" 
cars 

Champion Spark Plug and Kendall 
Oil have displays of drag racing memo 
rabilfca, Loo. The museum ts located at 
13700 Southwest I6lh Ave., Ocala. 
Fla.. 32674. It's in sight of 1*75 aL Exit 
67 10 miles souLh of Ocala When Don 
Garlils isn't drag racing, he'll be there 
to swap war s lories with you 

Chrysler 1 s Mexican link 

Chrysler is mutiny its economic sword 
over the GM-Toyota joint small-car 
venture If The FTC permits the two 
companies to build its prt>E>csod sub- 
corn pact in CiM's Fremont, Gal if. auto 
plant (and everything 
points favorably in that di- 
rect ion), Chrysler threat- 
ens to do one of two things 
its pending 3 J -car (an Omni/ 
Horizon replacement!! will 
cither be cancelled out- 
right or production moved 
out of the U S. Either way. 
there go the jobs. 

Chrysler wants to use its 



Belvtdere. 111. plant to build F cars. If it 
makes good on its threat not to, Belvi- 
dere would begin assembling T wagon 
minivans to supplement the Windsor, 
Out . production Chrysler Chairman 
Leo laax.cn says ho wants to double 
Windsor's 2QU,C>tiG-uni£ capacity 

Now the company is exploring the 
feasibility of doing the P-car project in 
Mexico, where wages are much Lowt^r 
than Ln the United States It's pretty 
obvious that ChrysEer wants and needs 
the P<ar What isn't so certain is 
whether the company feels tL can af 
ford to produce it competitively here. 

GM to offer car phones 

When the Federal Communications 
Commission approves the public use of 
cellular mobile telephone technology. 
Buick will be the first automaker to 
ofier Factory -e ndorsed, dealer- installed 

car phones as an option. The AT&T 
mobile phone system will be offered 
first in Chicago, and Buick dealers there 
will sell GM r s first in-car telephones. 

Seen on a map, a cellular mobile 
phone system looks like an electronic 
honeycomb As a driver with a car 
phone travels from one grid to another, 
he is automatically switched from one 
frequency to the next. This system pro- 

tun? to Lvov 4h} 
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® Help your 
image as well as your 

bottom line. 



The trucks you choose tor your business say a lot about 
your business So let GMC's good reputation add to your 
reputation, GMC trucks are done right, because, after all. 
we're the people who bring you nothing but trucks, 

But a GMC pickup can pick up more than just your image. 
It can help your business run more efficiently by being 
just the right truck for the job 

The full-size pickup on ihe right will handle really large 
loads. Depending on the model! you can haul from 1,983 
up to 5,256 pounds of whatever you>e hauling. Or, when 
properly equipped, it can tow up to 10.000 pounds. 

|1 you Choose the rugged 6-2 liter V-8 diesel engine as an 
option, you'll have a practical pickup ideal for work 
sit u ation 5 in vol vi n g st Op a nd go ^ 

driving. f J 




The compact S-15 on the left is available with 4-cylmder 
or V-6 power. The 2.2 titer L4 diesel can haul up to 1,250 
pounds, and the V-6 up to 1,625 pounds. Or when properly 
equipped, the S-15 can tow up to 5,000 pounds. 

Full-size pickup cargo beds are available in 6^' and S' 
lengths. The S-15 pickup has 6T’ or 7'5" cargo beds 
available. 

Both versions feature tough, girder-beam, independent 
front suspension. You can get optional four-wheel drive. 
S-15’s Insta-Trae system lets you shift from 2- to 4 -wheel 
drive without stopping- 

Whatever you choose, a full-size C-series or compact 
S-i5 truck you'!! have picked right; meMTfUCk 

a pickup that Knows how to work. 

[y Hard. % Olympiad 

1 From GMC. £« A ngwkm 



A truck you can work with. 




Some GMC Uu&Kssre gapped 1 With f*vg\ne$ prpdgccd by 
r -iatber GM divisions subsidiaries. Of a tfiFiaied com panics worldwide 
See jraur GMC tfuck dealei 











WORK HORSE 



engine. The new motor would be 
adaptable 10 both Formula One and 
Indy-tar racing. The new engine would 
apply advanced electronic controls lo 
racing engines for die first lime. Ironi- 
cally. today's passenger car engines 
are much more sophisticated in this 
respect. The present Ford-Cosworth 
engines have won over 150 Grands 
Prix, and si* Indy SOOs in a row 
Court defangs EPA: A federal ap- 
peals court has ruled 2-1 that automak- 
ers cannoi be forced to recall vehicles 
more than, five years old, nr those with 
more than 50,000 miles. The ruling 
camu when GM a ppealed a 19BD HP A 
rule that would have recalled 220,000 
] 975 Cadillacs, two- thirds of which, the 
LFA alleged emu too much pollution. 

By Congressional definition, a car 
has an effective Life of only five years or 
50.000 miles. Therefore, the court 
ruled. GM can't bo required lo recall or 
repair cars that are legally obsolete. 

But Is it a better idea? Tom Feaheny 
was a Ford Motor vke-p resident for 
vehicle research until he sued his com- 
pany and Chairman Philip Caldwell for 
$330 million, alleging they stalled his 
career. They fired him. Now Feaheny. 
holder of about 10.000 shares of Ford 
stock, has submitted a shareholder pro- 
posal for consideration at Ford's May 
10 annual meeting. It's termed a 
response lo the GM -Toyota joint ven- 
ture' Ford and Chrysler should 
merge — with Lee laccoca as ibe new 
c om m ander -i n - chief* 

The proposal has litile chance for 
success without suppon from the Ford 
family , which uwnsi LLpprcjxEEnijLfily 4Q 
percent of Ford Motor's voting stock. 

Different dmmmers? The General 
Services Administration (OS A) signed 
a contract with Chevrolet for about 
12.500 new 19S4 cars, mostly Cita- 
tions. wonh an estimated $68.3 mil- 
lion Those ere used as official vehicles 
in many federal departments Mean- 
while.. the Justice Department forges 
ahead with its suit to force GM to recall 
about a million 1980 X-cars, including 
Citations, for alleged brake defects that 
the feds say make the cars unsafe 
Sine*- American Motors? AMC. whose 
AM General Div used to build military 
vehicles for the U.S., has )usl inked a 
$51 million deal with mainland China 
to make ermy and civilian Jeeps near 
Peking Civilian versions of this Chinese 
Jeep will he exported in Asia, lo com- 
pete with Japanese 4x4s, 

CHiPs saddle hogs: The California 
Highway Patrol has placed an order for 
131 Harley ‘Davidson police special 
motorcycles, breaking an 1 1 -year 
streak of Kawasaki purchases. The big 
bikers will have 1,340-cc V-Twln en- 
gines and Cost $4,400 each, $1, 10Q 
less Than Harley's Iasi (unsuccessful) 
CHiPs bid VM 
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vides lor significantly bener usage of 
frequencies, sod is said by AW to 
offer improved reception. 

it's a Merkur! 

Speculation has been running rampant 
about the European Ford Sierra that 
Lincoln Mercury will begin to sell here 
in 1985. In America, they will call it ihe 
Merkur. %vhich means Mercury in Ger- 
man. A turbocharged 2.3-liier Four 
dubbed XR4Ti will sell in the $16,000 



range. A three- Liter V6 called the 
XRGTi is in the chute for early ‘86. and 
it could cost around $22,000 



Ear to the ground 

Mandatory ut Michigan? A bill to make 
Michigan the first state to require the 
use of seat holts may he reintroduced 
this year, Lawmakers shelved the bill Ln 
1 983 following the recall of two of their 
colleagues over tax related Issues. 

Ford and racing: Ford Motor Co and 
Cosworth Engineering's Keith Duck- 
worth are back at the drawing board to 
update l he venerable Ford- Cos worth 



There is only ONf Irafer , , . Wheel Horse. We 
invite you to compare. This Work Horse 
IT-1100 3-Speed I own tractor is bocked by the 
sarne Wheel Horse engineering and design 
excellence, ond h avoikiWe at a price you can 
afford This spring, you won't find o better 
Equality value" h c lawn tractor anywhere! 
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New cars and trucks 
have lighter bodies, 
transmissions and sus- 
pensions to save you gas 
But if you plan to tow, you 
need added protection for 
these areas of your vehicle. 
Here are a few basic tips to follow. 

1. QET THE RIGHT HITCH. 

All hitches are not alike. The wrong one can cause 
body damage- Or tear out 

Hitch World selects and installs the hitch that is 
designed to meet your towing needs They carry top- 
brand names like Draw-Tite and Reese. Every hitch 
is backed by an exclusive nationwide warranty that is 
good for as long as you own your tow vehicle 

2. GET A TRANSMISSION COOLER. 

When towing with a downsized car. heat builds up 
inside of your transmission. This added stress 
can burn its fluid and 
shorten the transmis- 
sion's life. 

Hitch World experts 
select and install The 
transmission cooler, 



UH1 

HITCH 
WORLD 



such as Hayden, that can extend the life of 
your transmission by releasing the 
added heat caused by towing. 

3. GET A TOWING 
SUSPENSION. 

A standard suspension is 
basically made to carry passengers. By adding 
a trailer, you can overload your suspension 
H itch World installs air Fitts or air shocks, such 
as Monroe and Hell wig, that give your tow vehicle 
added frame support, and reduce rear-sagging 
and tire wear caused by a weak suspension 

NOW SAVE UP TO SI 5 

Take this ad to your nearest Hitch World. It is 
good for $5 off the price of a hitch, a trans- 
mission cooler, and a suspension system ($15 

maximum discount, offer expires 12/31/64], 
Look in the White Pages under U-Haol 
Centers for ihe location nearest you. 
Write for a FREE HITCH GUIDE: 

HITCH WORLD, Dept. PM, 

PO Box 21503 
Phoenix. AZ 85306 



at your U+IAUL Center 




Digital information already 
on your videotapes and 
discs can be decoded 
to give the same great 
sound as at the movies. 



BY DAWN GORDON 



A fter erecting a 1 0-foot projection 
TV in your living room, plunking 
down the $800 or sq for a high-quality 
Laser Disc player, and then connecting 
It all to your $£,000 stereo system, you 
may very well believe you have the 
closest thing to the movie theater expe- 
rience Think again While all this 
expensive equipment certainly does 
capture much of the local cinema's 
ambiance, there is still something miss- 
ing , and it's not buttered popcorn. 

Those wonderful special effects that 
seem to surround you in the theater are 
simply not there. Planes and spaceships 
don't fly overhead, and the music lacks 
the depth and presence you've become 
accustomed to. Fortunately, you can 
buy a Dolby surround decoder that 
retrieves that movie sound, 

Two kinds of surround system 
In the average theater, two kinds of 
surround systems are used; the elabo- 
rate 70-mm, six-track magnetic setup, 
and the more conventional 3 5 -mm opti- 
cal system. The first system uses a 
magnetic strip attached to the film, 
supplying six discrete channels with 
Dolby A noise reduction. However, 70- 
mm cannot be reproduced in the heme. 

The 35-mm optical type is shown in 
most theaters and is the kind of sur- 
round system that consumer decoders 
come closest to. The 35-mm method 
uses a two-channel optical track that r s 
pan of the film for its audio signal. But 



every dolby-encoded stereo videodisc* * 
videotape and simulcast still contains 
the same rear-channel information be- 
cause the two-channel magnetic master 
was produced from the theater Optical 
soundtrack. All your stereo videotapes 
or videodiscs of Superman, Star Ware 
and The Thing can be decoded to 
produce spectacular surround sound at 
home. 

Each decoder manufacturer has its 
own method of decoding the rear-chan- 
nel information, and they all provide 
excellent sound. One unit has a built-in 
low-powered amp, and some Others 
supply wired remote control. Prices For 
these decoders run from Si 50 to $499. 
The difference in cost is directly related 

tq the extra features on the machines, 
and to higher quality components, 

The sound these boxes produce is 
spectacular. Spoken dialogue stays up 
front where it belongs, and an open, 
live sound can be heard from every 
angle of the listening position. Music 
emanates from both the front and rear 
speakers r and for the first time at home 
you will hear such things as star cruis- 
ers streaking overhead. 

You are there 

During helicopter scenes in the film 
The Thing, you can easily imagine that 
you are on board because the roar of 
the blades surrounds you. This is espe- 
cially realistic when watching a large- 
screen television — the combination of 
sight and sound makes you feel like 
you're in the middle of the action. 

Other striking examples of the sur- 
round effect can be found in the Speil- 
berg classic Close Encounters Of The 
Third Kind, where small UFOs fly 
toward you, soar overhead, and then 
pass behind you at lightning speed. 
Even more exhilarating is the end 
sequence, when the mother ship ap- 
proaches Devil's Tower. The room is 
enveloped in a low bass thunder, and 



for a moment you actually believe 
you're there The effect is so pleasing 
chat it becomes difficult to listen to a 
soundtrack with the decoder off- 

in addition to extracting surround 
sound effects from your Favorite mov- 
ies, these multitalented decoders do a 
very nice job in another area. Regular 
LFs, audio cassettes, FM broadcasts 
and especially Compact Disc players 
produce stunning realism when used 
with these units. 

Exact sound reproduction 

Unlike a digital delay add-on device 
such as an Audio Pulse, Koss or 
Advent, which simply delay the front- 
to-hack signal for a somewhat artificial 
concert hel] effect, the SUTrOUnd-SOUnd 
decoder will bring out the actual ambi- 
ance contained in the music. For 
instance, if you're listening to a live 
concert, th e decoder will reproduce the 
concert hall exactly as it was record- 
ed— no more, no less. If the hall was 
extremely largSj it will sound that way. 
And applause can be heard from the 
front as well as the rear. If the music 
was recorded in a small jazz club, the 
sound win take on that atmosphere- 

WhOe there are only a handful of 
decoders on the market right now r 
things will change in the near future. 
You can expea many more companies 
to get involved in this new area of con- 
sumer electronics. But until then P you 
can buy what is available now. So go 
out and splurge — -it certainly is cheaper 
than buying your own theater. fK 



MANUFACTURERS— DOLBY 
SOUND SYSTEMS 

Fqgyate Resswch Inc, 714 CLubheuse Pnva 
Prescott. Arte. 86301 (Taw Model 101 A, 

*439 95 ). 

Phoenix Svstonns. 91 Elm SlnHX. Manchester, 
Conn. QA040 | Model. F-Z&TSL, %2D0). 

Surround Sound Inc., 14Q2B Panay Way, Mari- 
na Dal fiay. Calif. 90292 (Modal M-360, 
1329 - 95 ). 
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People everywhere are switching to Puerto Rican gold rum. The reason? Puerto Rican 
gold rum lias the lightness that people prefer today. . 

You'll find that gold rum makes an exceptionally smooth drink— on the rocks, 
with soda or ginger ale, or with your favorite mixer. 

Jfyotfre still drinking Canadian, bourbon or blended whiskey, it’s because you 
haven't tasted Puerto Rican gold rum. J||| (JOID RUfDS OF PUERTO RICO 



3 aiTCpijbHJ ripJiEi.£^l 





Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Vour Health 
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THE TASTE 
OF SUCCESS 








PM SOFTWARE 
MONITOR 




MODULA-2 language is worth it 



Swiss computer scientist Niklaus Wirth 
spent 10 years evaluating the 
strengths and weaknesses of his popu- 
lar and influential programming lan- 
guage, PASCAL, before returning to the 
drawing board to design its replace 
menL modular. The first commercial 
implementation of this new language is 
now available for several makes of per- 
sonal computers from Volition Systems 
(Box 1236. Del Mar. Calif 92014). 

mddula-z is one of the new breed of 
"extensible' programming languages, 
meaning that you may modify and 
extend its command vocabulary to 
expedite your own programming 
chores. In effect, you can build your 
own personal programming language 
atop the foundation that is provided by 
the basic MODULA-2 design. 

In MODULA-2, new oommands are 
defined as subprograms of existing 
commands, Belated commands are coh 
lected together In modules. In order to 
use a group of commands, a program 
imports the appropriate module. The 
Volition Systems implementation of 
MODULA-2 permits you to define a virtu- 
ally unlimited number of new com- 
mands using the module mechanism 



Most of the features which make PAS- 
CAL the primary vehicle for teaching 
structured programming techniques 
are present in MODULA-2. But Wirth also 
intended his new language to be a tool 
for writing practical, commercial soft- 
ware. The moduia .2 package therefore 
includes modules of predefined com- 
mands for handling video special 
effects and cursor positioning, random- 
access data files, Character strings and 
extertded-precisktfi numbers. 

System documentation ranks with 
the best we've seen. Within hours of 
opening the thorough, ring-bound 
manual, programmers who are already 
Familiar with PASCAL should be able to 
write interesting MODULA-2 programs. 
BASIC and FORTH AN programmers have 
been able to reach the same level of 
expertise after about a week of study. 
Either group will have fun experiment' 
ing with the example programs on the 
Modula- 2 disk. Wirth' s textbook, Pro- 
gramming in Modula-2 (second edition; 
Springer-Yerlag. 19B2) r is included in 
the package at no additional charge 

Volition Systems Modula-2 runs on 
the Apple II. Apple lie and Apple 111 
computers, under the Apple pascal 



operating system. For the IBM -PC and 
the Sage Hand IV, Volition supplies not 
only the modular compiler, hut also 
operating system software that is 
based on an early version of UCSD PAS- 
CAL. An' "adaptable' ' MODULA-2 pack- 
age is available on 8-inch. single -densi- 
ty disks for computers that are based 
on the 308Q/Z80 family of microproces- 
sors To install this version, you should 
have some programming expertise 
You must graft a CP/M BIOS for your 
particular computer onto the UCSD 
PASCAL-style operating system. 

Most programs written in MODULA-2 
for any one of these computers should 
Compile and execute o n the others with 
little or no modification. Asa bonus, a 
conditional compilation feature permits 
the MODULA-2 compiler to construct dif- 
ferent versions of a program from alter- 
natives contained within a single 
source text file. 

MODULA-2 ts well worth the asking 
price of $495 ($595 for IBM- PC and 
Sage versions). These day's, that might 
seem like a lot to pay For a program- 
ming language. But Modula- 2 1 s ability 
to grow with you and adapt to your 
changing needs gives it the staying 
power to remain a useful, vital tool for 
years to come. —Jim Merritt 



The evil king 




Owm hourQl^fi keepf track erf time you 
have teffc befere Ifi b*Cfc to rfw dungwirv. 



Many computer adventure games tend 
to look and act alike, but The Coveted 
Mirror from Penguin Software (for 
Apple and Atari computers) is unique. 
Touches of animation, eyes that roll 
and mouths that snarl will enliven the 
computer screen as you go on your 
quest. That quest as to retrieve eight 



shards of a magic mirror which the evil 
King Voar has hidden somewhere with- 
in his kingdom 

As you progress, an onscreen hour- 
glass shows how much time you have 
until King Voar will look into his own 
mirror piece, see you, and magically 
yank you back Into a dungeon. By the 
end of the game. King Voar will have 
become a fellow that you’ll love to 
hate. — N.S. 

Fast-moving strategy 

Imagine chess with hundreds of pieces, 
with each of them having intelligence. 
Thais just about what you have in the 
new Cytrort Warriors game from Stra- 
tegic Simulations Inc. {for the Apple 
and Atari). 

Two human commanders — or one 
person foolhardy enough to go up 
against the wily computer — issue or- 
ders to their men to move onscreen 




Hundreds of symbols represent intelllgefn 
"■chessmen" In wpcrtKttol Qftron war- 
rior* from Strategic Simulations. 

The shifting tactical problems, as some 
men balk and others do hotter than 
expected, will make all but the calmest 
of master strategists moist -palmed 
While the speed is chat of the arcade, 
the pressure to think rivals the chess- 
board . — NS 
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We will guide you 
step by step 



into your own 
thriving business 



A true story by 
Robert E. Ferrel 



"I was a printer in a small Mich Egan town. 
1 drew a pretty fair paycheck, but it wouldn't 
stretch ftir enough to provide the kind of liv- 
ing [ wanted for my wfte end five children. 

■'"Then one day r vt 3 s reading ja magazine 
jv*\ es you now and_ a saw nn 3d that 
offered me an opportunity for a steadily 
growing income. It said I would have greater 
security and personal independence That’s 
just whnt ] wanted. 

LI 1 was a little skeptical, hut said to my- 
self, For ft postsgf stemp I can find out! 
So I mailed the coupon. J got a booklet that 
gave the whole story. It opened my eyes. 1 
could see why owning my own business was 
much easier that J had thought ... how the 
day-to-day guidance of a successful world- 
wide organization could Assure my own 
success. 

“I talked it over with my wife. We decided 
now was the time 10 act. So I applied for a 
Duradean dealership and was accepted. 




M received a thorough training At the 
company s week-long school. They showed 

me N-XQttly how to r/Jtublirih ihtr bu u-i rtc - sb 

and make" it grow. Every step had been 
prepared and pretested for me 

"! told my friend* about the superior 
services T was equipped to give them. I sent 
same mailings and expanded my business, i 
contacted rug and furniture stores in my 
area and got referrals from them. My satis- 
fied customers had me do more jobs and 
they mid their friends about my services, 
too. As my business grew,. I added service 
people and achieved my goal of financial 
independence'' 

Ws show you how you can 
build your own business 

You can keep your overhead low .operate 
from your own" home. Equipment is portable 
and easy to handle. The business is easy 



to learn. When you receive ou r 3-2-page illils- 
s rated booklet I which we'31 mull you with no 
obligation I you will see how you are guided 
step by step to quickly get customers... 
and Still more customers from their recom- 
mendations. 

We tram you at no cost 

New’ dealers attend a week- long, expenses- 
paid training school where they leurn how to 
provide the ten superior Dura-clean services, 
and how to ut Hite modern, tested tech- 
niques for building and promoting iheir 
businesses. 




You off or ay parlor services 



You will provide Du rac lean's superior, pat- 
ented foam absorption process for cleaning 
carpets and furniture, using specially 
designed equipment Available only to 
[Juracleen dealers. The exclusive Duraclean 
process lifts out dirt without harsh scrub- 
bing or over- wet ting. Furnishings cleaned 
in the morning are ready for use that 
evening! 

Our new same-day drapery cleaning ser- 
vice is now available only to franchised 
dealers. 

These superior services are rendered "on 
location" in homes, offices, hotels, t hen rets, 
dubs, motels and institutions, 

These are not ordinary services. You have 
the prestige and endorsement of leading fur- 
niture. fabric and carpet manufacturers. 

Advertising Support 

The merits of your sendees are advertised 
in. leading magazines which build your cus- 
tomers' confidence and bring job Loads to 
vdu. In addition, you have pretested news- 
paper and yellow-page ads and a full mailing 
program available for your use. 

Magazine ads are directed Co carpet, fur- 



niture and drapery rotmlera. They can refer 
their customer* to you a* 3 service 10 them. 

Enter a growth business 

Government figures show service businesses 
are the fastest growing Segment ofotlr econ- 
omy ... estimated at over a billion dollars 
yearly in carpet, drapery and furniture 
cleaning. 

Modest Investment 

Only 3 &,&Q£) starts you In your own busi- 
ness. And if you qualify, we have enough 
confidence in your success that we will 
finance the balance. The total cash invest- 
ment is SI-i.HOO, which includes our ex- 
clusive and patented equipment, cleaning 
supplies, advertising and sales materials. 

Want to be your own boss'? r ., hive on 
opportunity to become f inane lolly inde- 
pendent and have a steadily growing in- 
come? Now you can. 

If you have the desire to work and know’ 
the importance of customer satisfaction, 
you can likely qualify for a Duraclean deal- 
ership. This could be that one rare opportu- 
nity in your life. So, with no obligation 
whatever mail the coupon TODAY 



Duraclean 

International 

Serving homes and feusi'fltfSi 
worldwide Frrnr-f 1 I33A. 



The first step — send foi 
FREE Booklet today! 



I DURACLEAN INTERNATIONAL, INC. 

■ 4-17* thjnctMfl hilldlnfl. DwfMtf. IL 60015 
J Without dbNgatkin a end 1 r«e 32 -pa.gd t>oo*J+i 
| which tfliia haw 4 can have ■ Ourictaan business 
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«A logical extension of the 
'Buick philosophy. 

Introducing the Buick Century Estate Wagon. the advantages of a very advanced Buick. 

What makes it exceptional is that, in addition It has the tight* firm control of front-wheel 

to the spaciousness and convenience of a drive. The confident* dependable performance 

traditional station wagon, it also offers you all of a computer-controlled V-6 engine. And the 
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smooth, quiet ride provided by its computer- 
tuned suspension system. 

Beyond these Jiighly advanced characteris- 
tics, you will also appreciate the careful 
attention to workmanship that goes into the 
new Century Wagpn-and into all new Buicks. 

Of course, you will also discover the plush, 
comfortable, convenient interior that discrimi- 
nating car owners have come to expect in 
Buicks. 



If you’re looking for a wagon that offers 
more than just extra space, 
visit your Buick dealer and 
buckle yourself into the 
Century Estate Wagon. 

Not only is it logical. 

It’s also very, very 
comforting. 



Wbuldn t you realty rather have a'Buicfc? 



'Jk. . «L— ... .... ^ ■ 
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At Last! 

A Small Tiller 
That Works! 




Forget about big, clumsy, 
yank- you- a Jong titles . , . forever? 

The Mantis tills and weeds a 
sensible 6"-9" wide (nol 20 ,r or more 
like big tilters) Mamis weighs just 
20 lbs j not 200 to 300 Fbs. I Mantis' 
engine is so durable we give you a 
hfettme replacement agreement 
The secret is speed. Mantis" 33 
"tme teesh" spm at 240 RPtwl [fwfee 
I he speed ol big lillers)! As a result, 
Mantis' tines go through tough soil 
like a chain saw goes Through wood. 
fVoyer^rng ... no yanking you along 
, and M a ntis turns on a dime! 

M os! big t i I lers were desi g nod lo 
lusttiti (but many now offer clumsy 
’’add-on" attachments lo try lo justify 
(heir high cost) The Mantis-20 was 
designed from the beginntng to pre- 
cisely match a small, powerful engine 
lo a variety of useful attachments for 
your yard s-nd garden. Tiller. Culti- 
vator Furrower Edger. Lawn Aerator 
Lawn De-Thatcher. Hedge T rimmer 
Most big HI lers cost an arm and a 
leg. Despite the fact that the 
Mantis-20 is a Sough, durable. pre- 
cision instrument il costs a fracf^On 
of what you'll pay for a btg tiller. 

Put The fun back in gardening. Join 
the move lo Mantis? 



C 



PRE-SEASON BONUS: 
Early orders get a FREE 
Border Edger {a $41 value!} 
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Kflnltf Mpn ulpdufing CO. 

County Lin* Rd . Oapl 3fl6 
H unlingdon Valle/, PA *9006 



□ Please send me more mlormariqn on the 
foafllB £0 TUlflr/Cylti valor 
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RftTEWTiy UNUSUAL 

The Rubber Band Plays On 




R od and gun hobbyists are familiar 
with the work of gunsmith Robert 
F. MacKinnon, bin even they will be 
surprised to see the rifle he built for 
Popular Mechanics, The body is a solid 
piece of wood and the trigger mecha- 
nism Is a standard small rifle piece. But 
the ammunition consists of targe nib r 
her hands. 

MacKinnon's rubber band gun will 
probably never be mass produced, but 
there are patents on more than 35 rub- 
ber band guns awaiting investment 
from any interested toy manufacturer. 

Rubber band guns have been a 
patent item since the 1920s> when the 
most popular models were in the shape 
of pistols. U was a mark of the gang- 
ridden Roering '20s. 

Over the years, the patented rubber 
band weapons became more sophisti- 
cated and several were manufactured 
as toys. Today, there is a lull in the 
demand for such toys, largely because 
the Consumer Product Safety Commis- 
sion could reasonably be expected to 
declare such a device dangerous to 
small children. 

The l&tesi patent issued for a rubber 
bend gun was in 1983. New Yorker 
Vincent LoBsondo was awarded U S. 
Patent 4 .379,445 for his repeating rub- 
ber band rifle. A user lays in heavy 1 
duly rubber bands one at a time, hook- 
ing one end to the front of the rifle and 
pulling the band back tightly to slip 
over the trigger mechanism and onto a 
notch in the wood stock. 

MacKinnon's rifle, a repeater like the 
LoBsondo rifle, can hold six shots. Aim 



at the target and you release them one 
at a time Ln rapid flre. 

Some of the more Interesting rubber 
band weapons include a pistol invented 
by Louis and Angelina Gagnon and 
granted U.5. Patent 2,008,001 in 1936 
It also is a repeater, capable of firing 
three salvos in short— or even long — 
order. 

Rubber band gun designs apparently 
follow the popular modes of the day. If 
a gangland-style pistol was popular in 
the *20s and J 30s, a copy of the 'military 




submachine gun was just as popular in 
the war Years of the mid- 1 940s through 
early '50s. Texas inventors Louis D. 
Wright and Thomas C. Swope shared 
U S- Patent 2,576,248 In 1947 for their 
machine- gun-] Lke repeating rubber 
band gun. It even included a noise- 
making device located in the trigger 
housing. 

To order copies of patents, send SI 
with the patent number to~ Commis- 
sioner of Patents and Trademarks, 
Washington, D.C. 20231. Your local 
public library may also serve as the 
regional patent library in your state. 
Patents should be available there, as 
well. — D.E. 
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Miirar, mirror 




A used, disposable woman's compact 
has a mirror Which may prove invalu- 
able m your gadget bag Use it to direct 
light in doseup or tabletop photos, or to 
read lens sellings when the camera is 
on a tripod. * Gene Hennessey 






Deflector for projector 



Bothered by projector exhaust? Make 
rnrstfd-up deflector of cardboard, 
re base, and position it un- 
der tne machine.. — Hubert Henzberg 



Block light 




Light cm enter the eyepiece of an auto- 
exposure camera when it is used on a 
tripod for long exposures. Ihill the film 
tab out of the memo holder to block the 
eyepiece — Ron Jogerings 




f*er. That gives Antonin^ Cleopatra its 
rich. distinctive, real tobacco 
. taste. The most expensive, 

K’st-tasting cigars are still 
y made with the natural leaf 
Wrapper. 

F iyf Ami at a very reasonable 
price, A & C is the best cigar 
tap lor the money. 

In light or dark imported natural 
W leaf wrapper In a variety of 
m shapes to lit your style, including 
r Grenadiers, Classics. Panelelas; 






A & C. Tlie natural leaf wrapper cigar. 
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Please ship - p*n-oifftr& Of Lubit-fl at a sped □ I price of $2.99 

p*r unit. 2 far $5-50. 4 or enora, 12.50 apiocfc, faur lime refill at 

13.49 each, j Shipping included hi Continental United States. Mass, 
resident* add 5% safes Tax.) Visa or Mastercard accepted on orders of 
2 or more. Call 1-000-052-7100 far easy ordering through MasTertord 



With its needle tip applicator super slippery Lubit-8 is the ideal 
lubricant lor power tools, bicycles, fishing reels, automobiles and 
hundreds of other items. 

Special patented' process permanently disperses micro- 
miniature particles of Teflon and Fluon in Lubit-8. 

Super slippery Lubit-8 surface resists dust, does not coagulate, 
and leaves no orfy residue. 

Con be used just about anywhere since Lubit-8 is unaffected 
by temperature extremes ( - 60* F to + 500* F). 

Penetrating action frees "frozen" nuts, bolts, locks, and 
bearings. And the pen -oiler is refitlable! 

PENETRATES. LUBRICATES. CLEANS. POLISHES. 
AND PRESERVES. A LITTLE POES A LONG WAY! 



Enc IOS#d li rtty G Chock for $_ __ . Moneyorder 

C ha rg-a to my Mastercard □ Vila Amount % 

Account No __ Ixp, doit 

C*C TECHNOLOGY, INC, ID Paul R«v*r* Ter race, Taunton MA 02780 

Nam* 

Add ress 

City State , Jlp 
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Garden hose caddy 





BROOM 

CtfP 



,4^, * —» 



2*4. 

4R" LONG, .... 

painted 

WHITE 






Build This simple hose caddy 10 keep ft 
garden hose neatly coiled where you 
need it Cut a 2x4 48 in long. Edition 
tl in an empty gallon pain? can and fill 
the container with cement. Paint the 
2 x 4 white using an exterior paint 
Mourn a commercially available hose 
bracket to The top of 1 he post Then fas- 
ten a metal broom clip in ihe center of 
the 2x4 to keep the nozzle handy 
when you're using the hose with a 
sprinkler. Finally, bury ihe can in the 
ground, making sun: that the 2X 4 is 
straight. — E. Paul Cohn 



Removing putty 

Putty is difficult to remove from a win- 
dow frame unless you can use heat to 
soften the material. A soldering iron 
with a metiiE shield wired to extend ¥+ 
in. beyond the tip of the iron does a 
good job of softening the putty Make 
ihe shield of rigid metal cut to the 
width of the putty. Steady heat and a 
putty knife are all it takes for you to 
remove Lhe softened substance 

■ — -Woden G. Finch 



SB 



POPULAR MECHANICS * AFfllL I 9fl* 





A Popular Mechanics Special Section 



n 

5 

| 



NEWSCIENCE/UPDATE 



James Head: 
Learning about 
Earth by 
studying 
the planets 




( n 1968, when geologist James Head 
III applied for a job helping NASA 
choose lunar- landing sites for its Apol- 
lo missions, he was afraid he wasn't 
qualified. "It turned out lo be surpris- 
ingly easy," he says, "since the field 1 
was going into was very new, and ev- 
erybody had a lot to I earn. " 

Since then, Head has helped plan 
NASA missions to the moon, Mars, Ve- 
nus and Jupiter. He has analysed pho- 
tos, rocks and data returned by our 
space probes, acid he taught lunar as- 
tronauts how lo find rocks worth bring 
mg home. As a result of his tutelage, 
astronaut David Scott recovered a "Gen 
esis rock" — urse of the oldest moon 
rocks. Head has said it was like being 
there himself. 

His activities have made him, at 42, 
one of the leading pioneers in compar- 
ative planetology, the study of similar- 
ities and differences among the plan- 
ets. "By trying to understand some 
basic things about the origin and evolu 
lion of planets," he says, J, you hope to 
figure out something about the early 
parts of Earth's history." 

All hough pur plane! is 4.5 billion 
years old, terrestrial geology covers 
chiefly the last billion years. The pre- 
served record of fossils and undis- 
turbed rocks from the Precambrian 
Era — the first 85 percent of Earth's his- 
tory — is meager. With the advent of 
powerful radar on space probes and 
sated tics, however, we are beginning to 
learn more about how the planets, In- 
cluding our own. formed. 

As an example, Head cites the mete’ 
ors that created such lunar features as 
the Man In ihe Moon. "In contrast to 
Earth/' he says, “the moon has a stable 
surface that tells you whal was going 
on In the first half of solar-system his 
tory," Observations of Mars and Mercu- 
ry, as well as of the moon, suggest that 
craters dug by the impact of meteorites 
were a major factor in forming our 
planetary crust. 

Head emphasizes that it requires 
time and thought to connect planetary 
studies with terrestrial geology. ' One 
has lo think in terms of accumulating 
knowledge. The revelations come slow- 
ly. But it gives us a framework to ac- 
cept ideas that would have been outra= 
geous twenty years ago." 

For instancy Head explains, the 
channels of Mars appear to be dry river- 
beds, not canals dug by extinct Mar- 
tians, as some early observers thought 
"What s going on with those channels?" 
he asks. "It's very clear that water 
flowed over Mars' surface at some time. 



The atmosphere must have been con- 
siderably different in the past than it is 
now." This suggests to him that "drav 
tic atmospheric change is part of the 
evolution of a planet/' 

He feels that geology has taught us 
some things about roughly the most re- 
cenl third of Earth's history, and plane- 
tary studies have helped reveal the first 
third. "But there's a big gap there," he 
says. "The middle third is not well un- 
derstood. Thai's where Venus may 
come in. Venus may represent Earth as 
il was two billion years ago." 

Head is trying to determine if Venus 
has a stable surface like Mars, Mercury 
and the moon — or whether, like Earth, 
its surface is made of multiple crustal 
plates. If so, plate tectonics may be re- 
lated to other features the two planets 
have approximately in common: densi 
ty. size and distance from the sun. If 
Venus does not have a plated surface, 
then perhaps some unique feature of 
Earth, such as its abundance of water, 
is responsible for hs structure. 

Because of Venus 1 dense cloud cov 
er, Head and other researchers are 
Forced to rely mainly on radar observa- 
tions. These seem to reveal features 
simitar to folds and mountain belts on 
Earth, He believes these regions may 
be formed by moving plates pressing 
against one another, like plates on 
Earth. "But it’s stilt elusive," he says, 

C omparative planetology is a multi- 
disciplinary field, and Head has 
studied volcanism, geophysics and ra- 
dar technology. And he often seeks Ihe 
expertise of col league s in related fields. 
He's a professor at Brown University 
and regularly audits undergraduate 
courses on perception, personality, so- 
cial psychology. Ihe arts^anylhing re- 
lated to "whal Forms opinions.’" 

These studies, he believes, also help 
make him a belter communicator, es- 
pecially when presenting new or con 
trovers3.il ideas. "Scientists are human 
beings," he says, "They have their prej 
udices. Having a good idea and pro 
posing it is only one-tenth of ihe batlle 
You have to know what your colleagues 
are thinking arid how to present your 
ideas to them/ 1 

Head looks beyond the boundaries 
of his discipline. Fl l iike to push myself 
into new things because il makes me 
do the old things new ways," he says. 
Does he ever worry about venturing loo 
far afield? "tVe never had any second 
thoughts about anything/' he says, "t 
just press on/ 1 « 

-^Steven Qppunheimer 
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Ice-cube surgery 
saves sick hearts 

T o diagnose life-threatening heart 
trouble, one cardiologist uses a ba- 
sic household itemi ice cubes, 

Lawrence Gessman, of the Deborah 
Heart and Lung Center in New Jersey, 
calls his method cryomapping. If it 
proves effective „ each year it could save 
the lives of hundreds of people with 
ventricular tachycardia — a disorder in 
which the heartbeat jumps from a nor- 
mal 70 beats a minute lo a hazardous 
250 beats 

This happens when an area of dam 
aged tissue around an aneurysm^-a 
bulge of dead heart muscle — goes hay- 
wire and beats faster than Ihe heart's 
normal pacemaker, a cluster of cells 
called the SA node The heart then fol- 
lows Ihe faster pace. 

"Cryomapping is easier and less ex- 
pensive than a conventional electro 
gram map/ 1 says Gessman. During sur- 
gery, sterile ice cubes are mewed along 
the damaged tissue. The surgeon can 
distinguish the offending area because 
when it is chilled, it stops beating, and 
the heart resumes its normal pace. Ice 
cubes pinpoint Ihe trouble spol SO pre- 
cisely that it can be removed without 
sacrificing any healthy heart muscle 
surrounding it, ■ 



Baby-bird brains 
can think big 

B ritish researchers are discovering 
that what chicks leam in the first 
24 hours of life affects the way (heir 
brains develop later on. 

In an experiment, biologist Steven 
Rose and colleagues at the Open Uni- 
versity, an Milton Keynes, gave newly 
hatched chicks glass beads coated with 
a bitter substance. Chicks instinctively 
peck at small objects such as beads. 
After only one peck at the bitter beads 
they stopped pecking. They Learned the 
beads didn't taste good. 

When Rose examined the brains of 
the chicks a day later, he found impres- 
sive changes. In an area responsible for 
coordinating experience with memory, 
the trained chicks had 70 percent more 
synaplic vesicles — tiny sacs that store 
and release nerve transmitters — than 
did a control group of chicks that had 
been given beads coated only with wa- 
ter. And the synapses — the interfaces 




UiJng an tee cube, a surgeon can find 
the trouble spot In a heart that la 
beating too h it when the offending 
tissue chllit* The heart beats normally. 



Whan new ly hatched chicks leam not to 
peck at bitter-testing beads, their 
bralra respond by quickly growing bigger. 



between neurons where data is sent 
from one cell to another— were 15 per- 
cent larger. 

The results, Rose says, show thal 
learning "causes visible changes in Ihe 
brain s form and structure lhal affect fu 
hire behavior.'' The experiment may 
shed light on how mammalian— even 
human — memory works. ■ 





Alcohol test can't 
single out drunks 

A lcohol Levels in the bloodstream 
don 1 ! accurately measure one's 
ability lo drive or perform other tasks. 

That is Ihe finding of experiments at 
Ihe Universily of Colorado, Boulder 
Says professor of behavioral genetics 
Robert Plomin, L| Jt F s the first study that 
mimics drinking in Ihe real world." 

In one experiment, volunteers im- 
bibed until their blood alcohol levels 
readied Colorado's legal limit of 0. 1 
percent. That level was maintained for 
three hours, after which it was discov- 
ered that some of the drinkers per- 
formed as well on judgment and mus- 
cle-control lests as they did when 
sober, Plomin concludes lhal legal lim- 
its are not reasonable indicators of 
drunkenness: Some people ate im 
paired below the Limit, while others act 
sober despite being legally drunk. ■ 



The saguaro cactus Is one of the 
slowest-growing plants. It takes 10 
years for Just one branch to form. 
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Surgeons Art now minq an ultrasonic 
toot io vibrate bra It* tumor? to pJec«. 
shattering them one bit art ■ time. 



A skin bum' i depth fred | can be found by 
the use of high-frequency sound waves. 



Brain tumors 
blasted by sound 



U ltrasonic waves are so versatile 
that they can be enlisted to do fobs 
as diverse as Imaging a fetus or de- 
stroying kidney stones. 

Several years ago, surgeons devel- 
oped a device, called the Cavitron Ul- 
trasonic Surgical Aspirator (CUSA) P thal 
curs with ultrasound. Now this tool is 
being used by brain surgeons to re- 
move tumors lhal were once virtually 
inoperable. 

High- frequency sound waves cause 
the probe's slender tip to vibrate 23,000 
times a second. When a section of the 
tumor is touched by the probe, it shat- 
ters. The fragments are then flushed out 
of the brain with a saline solution. If the 
procedure is repeated several times, the 
lumor can be removed bit by bit. 

"Before the CUSA, we usually re- 
moved large tumors with suction," ex- 
plains pediatric neurosurgeon Fred Ep- 
stein, of the New York University 
Medical Center- "Bui the tumors would 
ding to healthy tissue: when they were 
pulled, part of the brain was pulled too. 
This tugging could result in brain dam- 
age. Bui the CUSA doesn't harm healthy 
tissue because it works on only a frac- 
tion of the tumor at a time/' 

Besides safety, there are other ad- 
vantages, "With the CUSA/ r says Ep- 
stein, H, 1 can do in a half hour what it 
usually takes four hours to do with a 
conventional tool." And the device can 
even be used to remove very firm tu- 
mors, which suction could not. 

Epstein reports thal he has already 
used the CUSA successfully on about 
80 patients. ■ 



Sonic waves 
size up skin burns 



H igh-frequency sound waves may 
also find application in bum 
centers. That is, if a technology spin-off 
at NASA's Langley Research Center, in 
Virginia, proves as successful on hu- 
mans as it has on animals. 

Currently, there is no good way for a 
physician to determine how deeply a 
bum penetrates. This is important be- 
cause the depth of a burn dictates its 
trealment. Bums near the surface are 
simply kept dean and left to heal With 
deeper bums, however, the charred tis- 
sue should be surgically removed be- 
fore infection sets in. 

John Cantrell, a physicist who spe- 



cialises in the effects of high-frequency 
sound waves, has found that ultra- 
sound can solve the problem. When ul- 
trasound waves are directed at a burn, 
he explains, some reflect from the ex- 
act point where the burned and healthy 
skin meet. This provides a convenient 
measure of the bum's depth 

The key to the technique's success 
is that when skin is heated, collagerw 
a protein thal makes up 40 percent of 
skin— becomes more dense, ft is this 
difference in density between damaged 
and healthy tissue that causes the 
sound waves to reflect 

The technique has only been tried 
on pigskin, which is similar to human 
skin, but thicker. Trials on humans are 
due this year. ■ 



Chilly sea on 
Neptune moon? 

I n mythology, Triton was the son of 
the Greek sea god Poseidon. In as- 
tronomy, the same name is given to Ihe 
larger moon of the planet Neptune, Ihe 
Romans' name for Poseidon. Now as- 
tronomers have made a discovery that 
proves the choice of names to be par- 
ticularly apt: Triton appears to have an 
ocean, it isn't the kind you'd want to 
bathe in, though. It's liquid nitrogen. 

The discovery was purely accidental. 
A University of Hawaii research team 
was trying to determine whether the 
Moon-size moon has any son of atmo- 
sphere. They suspected there might be 
one, made mostly of methane, so they 
analyzed the faint infrared light Triton 
gives off in order to find out. 

The methane was there, all right, 
though whether in gaseous or solid 
form wasn't clear But there was also 
evidence of nitrogen "There is no 
shortage of it," says team leader Date 
Cruikshank "There may even be 
enough for an ocean over three hun- 
dred feet deep." As Triton rotates, once 
every six days, observers see the 
strength of the nitrogen signal change. 
TE implies thal the nitrogen is irregular- 
ly distributed says Cmikshank. One 
explanation: The sea covers only part 
of the moon. « 



The biggest plnecones In the w arid 
grow on the sugar pine tree- They are 
almost two feet Jong, a fitting fruit 
for a tree that grows almost as tall 
as an 1 S-story building. 
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Spider lassos prey 
with sticky rope 

B ola spidery are uriEque. The various 
species are famous for their ability 
to trap hefty moths by mimicking the 
female's sexual' signal scents and then 
lassoing the male with "glue/ 1 Now. a 
study by Harvard biologist Mark Slowe 
indicates lhai a Florida strain knows 
when I heir male prey is looking for a 
male. 

The dime-size spiders work fast 
Stowe says As the moths hover about, 
attracted by the imitation scent, the spi- 
der hurls its bota — a ball of glue dan- 
gling from the spider's leg. then the 
spider wraps the moth — sometimes 
four times its size — in silk, sets it aside 
and goes after another while Ihey're 
still plentiful. ■ 



Addicted chimps 

D o chimpanzees get the munchies? 

A recent report in Primates tells of 
30 chimps' peculiar attraction to three 
species of an herb. The feeding habits 
of chimps observed in two places along 
Lake Tanganyika suggest the plants 
may stimulate appelile. 

According lo Richard Wrangham. a 
University of Michigan anthropologist 
who coauthored the study , the chimps 
never chewed the young leaves they 
plucked from the Aspilia plants — indi- 
cating the plants were nol sought for 
nutrients, At one site, the chimps slow- 
ly rolled the leaves in their mouths. 

And some went out of their way to find 
the plants before dawn. After that, says 
Wrangham, feeding was heavier than 
normal. ■ 



Aft the water on Earth would fill fD 
QuIntlJJloa 566 quadrillion, 293 tril- 
lion bathtubs. 



Mother's milk 
deters diabetes? 

D octors are seldom smarter than 
nature. Vet from the 1940s until the 
1970s, many thought artificial formula 
was healthier than breast milk. 

Now researchers at the Steno Memo 
rial Hospital In Gentofle, Denmark, 
have found that this use of formula may 
be related to a simultaneous increase 





Bata ipidtn lure male moths with a false 
perfum*, then trap them with glut, wrap 
[hem in silk and set Them aside far later. 



This herb rn«y have chimps hookedr They 
slowly roll Its leaves In their mouths. 




D 



in childhood diabetes. Eleven percent 
of Lt*l diabetic children they studied 
had never been breast- Fed. compared 
wilh 2 perecnl of iheir disease-free sib- 
lings, And breastfed diabetic children 
were likely lo have been weaned earli- 
er — by age four months — than a conlrot 
group of children. 

Because diabetes is thought lo be 
Iriggcred by a virus, it’s suspected that 
antibodies in breast milk may help pre- 
vent the disease. ■ 



Slug spray 

ardeners lake heart. A study pub 
lished in Exp men tin last fall sup- 
ports what many plant enthusiasts have 
claimed all along: An effective way to 
combat garden pests is to use sprays 
containing remnants of those species 
on the attack. 

Two biologists say that most of the 
M slugs they tested at New York City’s 
Barnard College were repelled by food 
coaled with the ground-up remains of 
fellow slugs in water. Instead, the pests 
preferred lettuce coated with water 
alone. 

One of l he researchers, Michael Lan- 
dauer, now al the Medical College of 
Virginia, speculates that an alarm sub- 
stance released by the crushed slugs 
may have inhibited the others" feeding, ■ 



Hie coldest spot on Earth — Vost ok, 
Antarctica — has a mean annual tem- 
perature of minus 72* Fahrenhetk 



Two-handed swat 
flusters flies 

i 

Y ou can lure flies with honey, but 
if your reflexes are just a wee bit 
slow, a one-handed swat misses most 
of the time. 

George Gray, professor emerilus of 
anatomy at University College in Lon 
don. suggests in Nature that you try us- 
ing two hands Instead: "A piece of lis^ 
sue paper is taken in each hand and 
the fly approached from the left and 
right, keeping the hands equidistant 
from the Fly and moving to and fro 
slightly, then both hands simultaneous- ' 
ly pounce/' A fly can avoid only one 
threal at a time, Cray explains. When it 
sees two, its central nervous system 
overloads, and it can’t decide which di 
rection leads to safety, so it becomes 
immobilized. * 
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Will the real 
Andy Warhol 
please stand up 
and say 
something? 




all there. The affectless gaze. 

I The diffracted grace ... the bored 
languor* (he wasted pallor , , , the chic 
freakiness . . . the chalky, puckish 
mask, the slightly Slavic look. The 
shaggy, silver-white hair. It's all there. 
Nothing is missing. I'm everything my 
scrapbook says f am." 

The words are Andy Warhol's* and 
he's describing himself But if all goes 
as planned, he could also be talking 
about A2W2, the Andy Warhol robot so 
lifelike — at least so Warhol-like— you'll 
have trouble telling ihe two apart. 

The android Warhol, to be built at 
an estimated cost ot $400,000, will have 
a role in life as soon as st h s bom: II will 
star in a one-robot show, perhaps ^5 
minutes long. Producer Lewis Allen, 
who was one of the producers of Annie 
and My One and Only , hopes lo open 
on Broadway this fail. 

Explains Alien, "The robot will be 
seated in Andy's room, with the 
telephone and a couple of television 
sets behind him, and he'll simply talk. 
Then there'll be a section where the 
audience asks him questions, and he 
can reply. The last part will be a kind 
of probing of himself as a person But, 
of course, U will be a robol doing it." 

The robot will operate only in a 
seated position, hut according lo Alien 
it will be able lo do everything a sealed 
human can do: "The mouth will move. 
Ihe eyelids will open and close. And il 
will be synchronized and move as an 
organic unit, so that when it moves an 
arm forward, the rest of the body will 
compensate. Plus there will be a kind 
of sensory feedback: If it's going to pick 
up a phone or a glass, it will have the 
sense to apply the right kind of 
pressure to lift without crushing. It will 
move the way Andy moves and talk in 
his voice. It will even stutter." 1 

Allen is A2W2's godfather; its 
technological parents are several. The 
robot is being constructed by AVG 
Productions, of Valencia, California, 
whose president, Alvaro Villa, helped 
creole many uf the animated figures in 
Disneyland. Villa had WarhoJ come to 
his office lo be photographed and 
measured in detail, "Then we made a 
sculpture of him out of clay and a 
fiberglass mold from the sculpture," 
Villa explains. "'We used the mold lo 
make clear plastic shells for the chest 
and limbs, including every Iasi detail. 
We even included details of his 
fingerprints, and we're making dentures 
to match his teeth." 

The robot's body will be made of 
clear plastic so lhal the mechanisms 



inside remain visible [when not 
covered with dolhes). Bui the face and 
hands will be covered with a flexible, 
skinlike materia). 

Disneyland's robots work on 
hydraulics (moving because of internal 
pressure from a liquid); A2W2 will 
work on pneumatics (pressure from a 
gas). Says Villa, "Pneumatic machineiy 
as much more complex, but il breaks 
down much less often. 11 Inside Ihe 
ersatz Warhol, valves at the base of a 
pneumatic cylinder will be connected 
lo mechanical activators that will 
manipulate A2W2 r s face and limbs. The 
robot's actions will be controlled by 
microprocessors. 

The computerized program to direct 
Ihe microprocessors is being designed 
by Robert Shapiro, once a senior 
mathematician -programmer for IBM, 
now head of a consulting business, 
Mela Information Applications, of New 
York City. "The robot’s speech will be 
synchronized perfectly to its lip 
movements,” says Shapiro. "Tire 
speech is completely digitalized and 
controlled by the computer. This 
means that jfs possible tor the roboE to 
choose different things to say under 
differenl circumstances. It's like a word 
processor, where you can move a 
sentence around. If you move a 
sentence around in our system, the 
system understands the motions and 
utterances that are connected with thal 
sentence — il knows what Andy sounds 
and looks like saying those words/' 

T he system will only be able to 
move sentences * however* not 
single words or syllables. This will 
avoid the disjointed, inhuman sound of 
mos! synthesized speech. Warhol will 
record the voice himself. Says the artist, 
'"I was hoping they'd use someone 
eise's voice. I don't like my voice, but 1 
guess I'll have to talk for the record mg/ 1 
Producer Allen gol the Idea for 
A2W2 from Warhol s books: N Andy has 
always said* I d always wanted lo be a 
machine/ " he explains. "He carries a 
camera and a tape recorder around 
with him all the time, and he tries to 
remove himself more and more as a 
person. I think, in a funny way, he has 
anticipated the computerization and 
robotization that's been happening in 
our society. So I thought, why not use 
a robol of Andy lo dramatize his 
philosophy? It’s an implicit comment 
' on what's happening in the world/' 

Says Warhol, “I think if the robot 
j goes on talk shows for me, it'd be 
great/' ■ 
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New tool spots 
cavities earlier 

electing todh decay has always 
been an imprecise art, the 200 mil 
Lion cavities 11 1 led yearly in the United 
States to the contrary. Bui a new elec- 
Ironic device available to dentists since 
last fail may improve early detection. 

Called ihe Vanguard, the machine is 
a portable, baltery-powered tool de- 
signed to identify trouble spots as they 
develop on the biting surface of the 
iooth. The Vanguard can pinpoint mi- 
croscopic changes that occur as ihe 
iooth enamel loses minerals — a sign of 
a cavity forming, 

A painless electric currenl delects 
excess water accumulating in pores 
that form as vital minerals are Lost; in- 
creased conductivity spells more ero 
sion A frowning face Hashes on the 
machine, along with a number indicat- 
ing ihe seriousness of decay. A nine is 
a full-blown cavity, while a zero (ac- 
companied by a smiling race) means 
the toolh is sound. 

"We're lalking about oral health and 
not wailing For the disease to reach end 
stages," says Allen Dooms, of the Mas 
sachusetts Manufacturing Corporal ion, 
which developed ihe machine with Tufts 
Uni versify School of Denial Medicine. ■ 



Computer literacy 
for cattle 

W hen you're herding 100 cows, 
you can t always remember 
which Is which. And if each cow needs 
ils own special diet to maximize milk 
output, feeding time can be chaos 
Which is why agri science is intro- 
ducing electronic "dog tags 11 lo hang 
on cows' necks. Tags developed ai Cor- 
nell University and others manufactured 
by Alfa- Lava I. of Kansas City, contain a 
transponder that sends radio signals to 
a computer whenever a cow, entering 
her stall, passes by an antenna. Says 
Don Calhoun, product group director at 
Alfa-Lavat, "The computer recognizes 
cow number one, two, three— ihen 
checks its memory to see if that cow is 
due or not due for a feeding. 1 



More than HQ percent of the known 
chemical dements are man-made ; they 
have never been found In nature. 




A new cavity detector frowns at signs oF 
decay and smiles when teeth are healthy. 



Juil touch the microwave antenna to the 
shell, and your oyster will ihuck itself. 




Ef the cow should gel Food, the com- 
puter triggers a mechanism that lets Ihe 
cow's particular feed pour into Ils 
trough. The longer a cow wails be 
tween meals, the more food is dis- 
pensed. This prevent both overfeeding 
and underfeeding 

Calhoun says a system lo handle 
100 cows could cost as much as 
£38,000 but will save more lhan lhal in 
feed and labor costs. In July, Alfa Laval 
expects lo offer a more sophisticated 
version that checks each cow’s daily 
milk oulptil and adjusts her feed ac- 
cordingly, without instructions from ihe 
farmer. 

Cows wearing these tags arc report- 
ed to be utterly content. ■ 



Countdowns io rocket blast-offs were 
Invented by movie director Fritz Lang 
for his 1429 film The Ufoman on the 
Moon. Lang thought they would 
Increase tension In the audience. 



Blasting the shell 
from an oyster 

T he Romans Loved oysters as much 
as modem shellfish fans do. and 
they found it just as tough to open 
them. The primary obstacle is the tough 
adductor muscle, which keeps the two 
halves of ihe shell shul tighb Even after 
the mollusk is dead, it takes a sharp 
knife, precision placemeru^and. inev- 
itably, occasional severe cuts — to liber 
ate the edibles. 

Modern technology may have the 
answer. A patent for a microwave oys- 
ter shucker has been granted lo Ihe 
University of Maryland. The device is 
based on the same principle thal oper- 
ates a microwave oven; Electromagnet- 
lc pulses penetrate to Ihe interior of I is- 
sues, where they make water molecules 
vibrate rapidly The friction generates 
heal. 

The oyster opener, the invention of 
eleclrical engineer Leonard Taylor, is a 
hand-held device with a small loop an- 
tenna, When it is properly positioned 
against Lhe outer shell, microwaves are 
directed to hit the adductor muscle, 
which, in seconds, heals up and literal- 
ly explodes in a liny burst of steam 
The rest of the oyster is left cold and 
taw, the way aficionados prefer it. "If 
you eat it right away," says Taylor, "you 
might taste a small warm spot," He 
sees the device being useful in plants, 
homes—and taverns. ■ 
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The undulating 
outboard motor 

A re lired machine designer hopes to 
revqlu lionize boating with a new 
engine made from scrap materials and 
a used chainsaw motor. The engine, 
which he built an his kitchen, moves a 
boat forward and backward nol with a 
propeller but with paddles, 

Two ihin, bladelike paddles — each 
12 inches long and 2 inches wide— ex- 
tend straight down in the water, iheif 
Tat sides parallel to the sides of the 
boat. When the motor, which remains 
above water, is turned on, each paddle 
begins a sculling motion— that is, tl os 
ci Hates clockwise-counterclockwise 
and at the same time wags back and 
forth. The paddles wag in opposite di- 
rections, like a swimmer's legs doing a 
frog kick. 

Ron Young, the designer, claims his 
engine uses only two-thirds of the fuel 
consumed by a comparable propeller 
drive. At lop speed, his two-horsepower 
prototype oscillates al about 1 ,000 cy- 
cles per minute, 

He got the idea, he says, from his 
childhood in England, where he 
watched fishermen drive their boats by 
moving a single oar from side to side 
in the water rather than rowing. ■ 



Foolproof system 
locks out thieves 

E ach year; many millions of dollars' 
worth of portable electronic equip 
ment— from cameras to microwave ov- 
ens— is stolen in the United Stales. But 
by 1985, the newly developed Kaish Cir- 
cuit Lockout could render these stolen 
£ wares useless. Once unplugged K they 
Ej won t work without ihe proper code. 

S Existing security measures are easily 
£ outwitted, says Norman Kaish, presi- 

j deni of International Electronic Toth 

l nology Corporal ton, in New York, 

% which has Hied a patent for the new 
l system. "Alt you need do is buy one of 
r. ihe same products you stole and make 
® copies of its chip." 

The Kaish system is based on a eon- 
§ surner devised personal code, which 
| can have any number of digits in any 
| combination. Then, says Kaish, Ihe 
§ thief has six chances to put the code in 
| correctly. Failing that, the microproces- 
s sor can be unlocked only by its fac- 
5 lory's master code. ■ 



INNOVATIONS 





This unusual new motor design imitates 
ihe swimming action of a fish. Instead 
of a spinning, screw-type propeller. It 
i Be* a pair of thin metal paddles. 

A Mulling motion makes the boat go. 



Skating rinks may soon replace ice with 
Interlocking flies made of hardy plastic. 



Impotence cured 
electronically 

I mpotent men may soon be able to re 
verse Iheir problem at Ihe push of a 
button, thanks to a collaboration be- 
tween medicine and electronics. 

Last year, in several laboraiories 
around the country, scientists diseov 
ered a group of nerves in the groin that 
seems to control erect ions. Already, a 
Philadelphia company, Riosonics, Ine., 
has developed a device called the Male 
Electronic Genital Stimulator, or MEGS, 
that can be hidden in the rectum and r by 
remote control, stimulate the vital 
nerves. Monkeys wearing it have main- 
tained erections for nearly an hour and a 
half, says inventor Henry Brenman of 
Philadelphia's Jefferson Medical Col- 
lege. No test, however, has determined 
whether ejaculation terminates a MEGS 
induced erection. 

MEGS is not yet available- FDA ap- 
proval is pending, and Biosonics says 
the si i mutator will be sold only by pre- 
scription from a phys Idan . m 



Ice-skating 
without Ice 

I ce-skating without ice? That's what 
happens when technology overtakes 
Mother Nature. 

The need for expensive refrigeration 
or a long cold spell has been eliminat- 
ed by a British company, High Density 
Plastics, Ud. , which is now distributing 
ice-skating surfaces made of interlock- 
ing. solid plastic squares. 

The newly developed material u is 
not loo hard for Ihe skate to bile into, 
but nol so soft that the skate would 
peel the plastic away," says managing 
director Peter Sutcliffe. Every three 
days, the plastic is sprayed wilh a fine 
film of ""gliding fluid 11 (a glycol-water 
solution): Ehe fluid contains a disinfec- 
tant, in case the skater is cut In a fall 
on ihe "ice, 11 

What’s the reaction to skating in the 
heat? "A hockey team in England stal- 
ed on one of our floors," Sutcliffe says. 
"They just had to discard their heavy 
underwear." ■ 



Uonj mate Insatiably. One male, 
watched m the wild, mated 84 times 
one day and 82 the next. 
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in your lawn? 
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I f you think parks are crowded, lake a 
took at yqur lawn Far from being a 
sterile green carpet, a lawn is a thriving 
jungle of mutually dependent plants 
and animals. 

According to ecologist John Falk, di- 
rector of the 5m lib son i an Institution's 
office of educational research, "The av^ 
erage lawn has twenty to thirty species 
of plants, and there may be a hundred 
different species of animals large 
enough to be seen; 1 

Swarms of leafhoppers dive in and 
out of the canopy layer. Bees, flies and 
other hovering insects feed and breed 
among the grass blades. And, says 
Falk r "suburban birds extracl more 
food per square foot from lawns than 
ibeir cousins take from equrvalem ar- 
eas of pcrairie A 

Among the leaves and stems, aphids 
and insect larvae suck on plant juices, 
while on the ground the slimy trails of 
slugs are crisscrossed by foraging bee- 
tles, snails, crickets, millipedes, spiders 
and ants. 

But most of the action is under 
ground. In the mass of roots, eellike 
nematodes prey on bacteria, fungi and 
other nematodes. Insect eggs incubate 
and hatch. En some lawns, moles dig 
for grubs, and their tunnel? are reused 
by votes, mice and shrews, 

The rich, earthy smell of a Jawn 
comes from mil I ions of actmomy- 
celes — mold I i ke bacteria used for mak 
ing antibiotics — in the humus layer be 
low the rools , Decay is the life of a 
lawn. Bacteria, fungi, algae, molds and 
yeasts break down dead animals and 
plants, releasing carbon, nitrogen and 
other nutrients with which plants make 
new proteins. Earthworms plow up and 
aerate tons of soil per acre each year 
as they burrow to the surface to deposit 
their castings and drag debris and dead 
leaves underground. 

The dark world one foot under- 
ground ts a stable community with Little 
temperature change. And while an as- 
phalt driveway may be 30 lo 40 degrees 
holler than the air in the summertime, 
a Lawn remains a! least 30 tn 20 de- 
grees cooler, ■ 



Although only nfne Inches tslb an 
adult roadnurmer can keep pace 
with a human sprinter. 



The multiple layer* of a lawn teem with 
life. Girds and insect* feast In the gras, 
while, underground, moles dig and 
plants ace broken down and recycled. 



Muncies wrapped around hollow tubes In 
the lungs control the inhalation of air 
During an attack of asthma, they tighten, 
and me victim must fight for breath, 



What Is 
asthma? 

T he sufferer gasps and wheezes. His 
chest feels tight. He coughs to 
Fight the mucus in his lungs. He is haw 
ing an attack of asthma — a debilitating 
disease that plagues 1 0 million Ameri- 
cans, primarily children. 

Aslhma K s cause is nol yet known. 
Researchers do know that a si brushes 
inherit abnormally sensitive lungs thal 
read to allergies, irritants, climale, 
overexert ion and stress. 

Normally, air passes easily inlo the 
lungs' branching lubes. The tautness of 
muscles wrapped around these bronchi 
determines the size of the airway. 

When an asthmatic's bronchi are ir- 
ritated, the muscles tighten and (he 
bronchial lining swells or mucus is se- 
creted. Air can! get ih rough. This strug- | 
gle for air can set off vibrations — high | 
pitched wheezes — in the narrowed 
lubes. A severe attack may require hos * 
pitalization and can be fatal 
No one outgrows asthma, notes 
Manors Brenner, a pediatric allergist at i 
the National Jewish Hospital- National * 

Aslhma Center in Denver. Children may § 
be more susceptible lo attacks because | 
they are prone to viral infections. ■ | 



Editor Andy Reekin. Staff: Madeline 
Chinniti, Andrea Dorfmart , Mike 
Lemonick, Nina Wallace Contributors: 
Calvin Allen , Susan Allpart, Geoff 
Becker, Randall Black. Kelly Costigan, 
Margery Facklam r Brian Feinberg , Carol 
Fletcher, Susan Gilbert, Dina lumber, 
Sleuen Oppenheimer Andrea Fancier a, 
Sian Piniwas, Lawrence Prescott Henry 
Weif & 



SflH 



POPULAR MECHANICS - APRIL r%4 



J UJjl 



iff 






1 



Vf " 















I 



i ■ 



* 



r 1 






— _ 



Reach for 
iv horizons 

fft never easy. But reaching for 
new horizons is what aiming high 
is all about Because to reach for 
horizons you must have the 
vision to see things not only as 
they are, but as they could be, You 
must have the dedication to give 
the best you have, And you must 
have the courage to accept new 
challenges. 

The hrstofy of the Air Force is 
a history of men and women 
reaching for new horizons, dedi- 
cating their vision and courage 
to make our nation great. 

You ran jQin us in our quest 
for new horizons. Our pay and 
benefits are better than ever, 
vy'th opportunities for growth 
and challenge. 

Aim High! Find out more. 
i_See your aIt Force recruiter today 
or call toll free 1800-423- USA F 



Z . '-IjflXaliforria 1-800-232-USAF), 

letter yet, mail in the card . 
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Moving a refrigerator in a truck 



We will be transporting a refrigerator 
in a pickup truck. We have hoard that 
you should not Jay die appliance down. 
You must keep it upright or it won't 
work after you move it. is this true ? — 
Foul Miller. Cologne . Minn, 

Moving a refrigerator on its side is 
risky business. There is always the pos- 
sibility that the refrigerator compressor 
or the freon lines may become dam- 
aged en, route. or that the compressor's 
Internal mounting springs may become 
dislodged from the motor within the 



compressor shell. This may cause per- 
manent damage to the compressor. 

If there is no other way to move the 
refrigerator other than on its side, the 
best advice f could give is to unplug the 
refrigerator at least one day before you 
intend to move it. This will let the pres- 
sure in the sealed system equalize and 
let the oil in the system drain back to 
ihe compressor. Next defrost the 
refrigerator thoroughly. Empty the 
drain pan, then clean It with a mild 
solution or soap and warm water. Dry 



The inside liner of the refrigerator with 
a towel Remove all shelves or secure 
them with tape. Finally, shut the door 
and tape it closed. 

When loading the truck, use several 
blankets or furniture throws under the 
refrigerator side to help protect the unit 
from hard jolts and bumps during the 
trip After the refrigerator has arrived 
at its destination and as in an upright 
position again, allow it to remain idle 
tong enough for the oil in the sealed 
system to drain back to the compres- 
sor — a safe amount of time would he 
about 24 hours. Then plug it in. 



Rusting dishwasher 

/ have a General Electric portable dish- 
washer model No. 1SF404L serial No. 
PR7Q647&. Rust has formed around the 
center heating element bracket. Is 
there any way J can replace thus area 
with new metal? Also, the motor is not 
working. The replacement motor costs 
$ TOO. Es there any kind of motor 1 can 
get to replace my present one that isn t 
so expensive? How about a rebuilt 
motor?^Wili Adams. Cincinnati 
As far as the motor is concerned 1 1 
depends on its condition An electric - 
motor rebuilding stop can probably 
replace the windings and bearings 
As for the rust, you can remove it if \l 
has not gone entirely through the tub 
Take the heating element bracket and 
the element out of the dishwasher. 
Then buff and dean the rested area 
with a wire brush. Make sure there is 
no dirt or oil on the area. 

Use an epoxy repair kit available 
from GE. The part number for the kit is 
WD49X46 Cover the rusted area with 
a thin layer of epoxy Let it set. then 
either drill out or ream out the holes 
and reposition the element. 

Reticent dryer timer 

The timer on our Kenmore gas dryer. 
Model l W 87181 10, will not advance 
in the cottoti/sturdy cycle. Thus, the 
dryer connnues to run unless shut oil 
manually On tho timed cycle, the f?m 
er advances normally. Using a voltme- 
ter. J noticed that, the timer motor 
received no voltage on the couon/siur- 
dy cycle. 1 checked ail wiring for cond- 

62 





the lint chute and swing It ajltte jtopf Dis- 
connect wire to a «nwr terminal | above f 
Remwe the dips and push on terminals. 

nuify, and checked each of the five con- 
tacts on the electronic sensor circuit 
board. 1 also checked circuits to ground 
and to the in-tub sensor. They seemed 
fine Finally . 1 replaced the electronic 
sensor boards. The rmchkie still 
doesn't work. — Jof> Martens. Aiex. La 
]t sounds as if you may have etcher a 
bad timer or a grounded sensor. To 
check the timer, first unplug The dryer 
from us power source. Remove the 



rear cover from the dryer control panel. 
Tum the timer knob to the cotton/stur- 
dy position, Use an ohmmetcT sot on 
the lowest resistance scale? and check 
the continuity between timer contacts 
labeled V and UG. These contacts 
should be closed for timer motor oper- 
ation. Also, check contacts EC to TM-1 
which remain open for the first five 
minutes of timer operation then close 

St any of Lhustr tiuMliiulS remain oputi. 

replace the timer. 

To check the in-tub sensor discon- 
nect the printed circuit board from the 
quick- connect block located in back of 
the control panei. Check for continuity 
between contact YH and any cabinet 
ground with your ohrnmeler Set on its 
highest scale There should be no read- 
ing (infinity). If you do gel a ground 
reading (Oohms). some part of the sen- 
sor is touching the cabinet or some- 
thing may be shorted between the two 
meiai strips on the sensor pad. 

To remove the sensor, first remove 
the rear service panel Then remove 
the two screws which hold the lint 
chyt.e to the dryer top Next, remove 
the four screws which hold the chute to 
the blower housing at the bottom. Now 
swing the chute to the side. Disconnect 
The wire attached to one of the sensor 
Terminals. Hemove the two clips and 
push in on the terminals. Take out die 
sensor through the dryer front. IW 



If ypu flafiy 4 pj'efrA&riik ivr-Tfi &Tly 4pplianc&. send j*dut 
quesTion. Hong wnti ibe model And Jtnar numimrf, u> 
Appl*dnci? C.lifuc , ftipid-ir IWnrhtf mcr. £24 Htes: 5?lh 

St , Nmw Vflrk, N Y 1 00 19 Sorry. bw tenors canm 
be answemd individually Problem* of i vtde nircr^i 
wj.T Jw discussed in Chui 1 folumn 
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BIG, STEADY BUSINESS! 

ifiljF J- months. | 'in 
doing repairs f pr 4 cat 
d-aJiers, .3 turnituna stores, 
G rtitayraiit/hsrs, ? 
pi Calf. Bigpest w-seh was 
*954 for 1 r is!au-ranr. 3 
car dtaleri, 1 ffioOUt 
home. Bow io tu bank to 
put money in., not take It 
ftjtr" L C. Rust. Okila. 



VIP 

VINYL 

INDUSTRIAL 

PRODUCTS’ 



MAKE BIG 
MONEY FAST 

with Hgh-prafR 



ALL THE WORK HE CAN HANDLE! 

" I hive * lour used oat Tots that use nty service , 
and Montgomery Ward, which realty Hmds me 
busy. 1 also bo«a a Howard Johfiwn Resliurinl 
and molfll, U'l ill I can tike WS of* 

Ralph Reiter, Fll. 



SWAMPED WITH BUSINESS! 

"This feus iiitss i? BIG I did I tarje her in t 
local restiunnl, Am doing « fob on qno of I he 
Bradford House restaurants at W. T. Grant, and 
they're referring me to other Grant maoigers. 
swimped with tiusiness " 

John Retd, N T. 



MADE $44D IN 9 HOURS 

"I repaired 55 Chairs at the 
meg Club at » toeh-wg f&r 
ft houri work. Materials and 
transportation toil only J3S1 On 
another Job. mjd< S 144 In 3 
hours I'm doing much better 
tlwi viP ads t*y you tens 11 

David fii(n»o r S.C. 



START YOUR OWN PART-TIME/FULL-TIME BUSINESS 

for less than you’ll make in an hour’s work 



V 11**5 exclusive Vinyl Repair process puis 
you in a profitable business of your own, 
Taster and with less money, than you ever 
dreamed possible. After just i Few days" 
practice, you can repair boles, cuts or 
burns in any item made of vinyl , . . car 
top&, Mats, furniture, booths. . . . all the 
things that are made ut vinyl these days. 

BIG DEMAND FOR REPAIRS 

No matter where you live , . . small town 
or big city * , , every place that uses vinyl 
needs your service , , , homey, bustnessR, 
car shops, office*, motels, hospitals, bare, 
restaurants, buses, beauty shops, and more, 

VIP Off THE SPOT REPAIRS PAT BIG 

Walk into -my place, hus incss or home, 
and in half an hour to an hour you can 
repair vinyl damages quickly, conveniently, 
right on the spot. That small repair can 
make you $tO to £20, gladly paid by ypur 
customer who can use furnishings right 
away. He saves money - you make it! And 
most of whal you make is PURE PROFIT! 

GROUND-FLOOR OPPORTUNITY 
FOR BfG r BOOHING BUSINESS 

This is so new that people are amazed ihat 
such repairs arc possible. That's what VIP 
Craftsmen tell us. Craftswomen, too,, be- 
cause t! p $ a* easy lor women as it Is for 
mem This may be (he firei time in your 
life you’ve had a (rue ground Floor oppor- 
l unity! One you can cash in on fasl and 




build to ai big a business as you want! D fc s 
clean, quick, easy and PROFITABLE! 



COMPLETE KIT SENT AT ONCE 

Your VIP kit is sent immediacy for just 
your small down pay men l . . . complete 
with equipment, male rials, simple instruc- 
tions,, practice material and everything you 
need to gq into business 1 Even your busi- 
ness-building guides. You're in business, 
ready to work for pay, jusl hours later! 

SAY GOODBYE TO INFLATION, RECESSION, 
UNEMPLOYMENT OR JOB worries 

Here is the business that can see you 
through rising costs an d tight money wor- 
ries! You can do VIP Vinyl Repair as a 
part-time extra moneymaker, or a full-lime 
business. You have no business overhead 
of shop or office. Take phone calls at 
home. Equipment fits into the businesslike 
attache case thai comes with your kit. 



And all work is done on your customer^ 
premises - , - day or evening, or weekends, 
any time that's convenient. It's the growing 
kind of business that can mean security 
and Independence for you, fascinating, work 
Ehal can bring true job satisfaction. 

EVERYTHING COMES TO YOU BY MAIL 
MD OBLIGATION — 

NO SALESMAN Will CALL ON YOU 

Hurry gel Irae Faces today about the money - 
making opportunity iftaS can change your iile 
rnlG big-time earnings and a rewarding career 

MAIL THE COUPON BELOW Oft PHONE 

mi mi ► 1 - 800 - 621-0660 

In Illinois 1 800-572-0444 

Vim INDUSTRIAL PRODUCTS 

2021 Mont.ti&g Are . Oepl 105 
Chicago Illinois 60618 

f VINYL INDUSTRIAL PRODUCTS 
I 3021 Montrose Ave. , D*pt. 105 I 
I Chicago, IL 6061 & j 

I Please rush FREE lasts &y fina.il ab&ui ■ 

| VIP Vinyl Repaid t am under no oblcga- I 

j don No salesman- will visit 

! Print 

I Nimi „ 

j Pnnt 
■ Address; 

[ Print 

j City/SlalE^Zip 
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WHEN IT COMES TO 
CORROSION PROTECTION. 
CHEVY'S GOT YOU COVERED. 



Tough Chevy 5-10 Pickup has 277 sq. ft. of zinc-coated steel 

. . .enough to make its own garage! Chevy S-10 is loaded with 

corrosion-fighting zinc-alloy-coated steel, 
Zincrometalf various zinc-plated parts and 
large quantities of tough galvanized steel 
A zinc-rich primer is even sprayed on 
before linal priming. 

A brilliant finish up to five layers deep. 

Chevy S-10 shines with a four- layer paint finish and an extra fifth layer: 
a chip-resistant coating on the lower body side panels. Check out all the 
facts before you buy your next truck. Check out the zinc-and-steel- 
tough Chevy S-10. 

Let's get it together . , , buckle up. Chevy S-10 Pickup 










A t times when you're doing dose 
work in the shop, a brighter than 
normal worklight would contribute to 
greater accuracy. 

I assembled the Sight-control unit 
shown to regulate a high-wattage 
incandescent lamp. Most of the time 
the control holds the iliummaiLon at a 
comfortable working level. But when I 
need it, a twist of the control knob 
brings the lamp to its maximum. 200 w. 
brightness. 

The light control shown is intended 
for mounting on a wall, ceiling or else- 
where within convenient reach from 
the work spot The main components of 
the control are a push on-off dimmer 
switch of 6G0^w, rating and. a grounded 
duplex outlet that accepts two or three- 
prong plugs. 

I housed these two parts in a pair of 
surface- mounted steel outlet boxes 
which 1 had on hand, fastened to a ply- 
wood base. (However,. you can simplify 
the arrangement by using one double 
duplex outlet box and a combination 
outlet-switch plate j The two boxes are 
Linked by a piece of No. 10 copper wire 
so they both will be grounded. If mads 
with two boxes, remove the adjacent 
knock-outs where the wires will pass, 
and smooth the edges of the holes with 
a rattaii fUe. Fasten the boxes "firmly to 
the mounting base. 

A length of No. 16, three-wire r flexi- 
ble cord brings power to the unii from a 
conventional outlet. If the power-sup- 
ply outlet isn't grounded, provide Ehe 
unit with a wire connected to one of che 
screws holding the box-connecting link, 
and to a water pipe. 




the light control shown is. tefted for us c with a No. 1 phoEoflood lamp on a workbench. 



Attach the wall plug so Ihe polarity is 
proper; tho dimmer switch should be in 
ihe power side of the circuit (black wire 
in the diagram). Thus, the black wire 
should be attached to the brass-colored 
plug tine which goes Into the small slut 
in Ihe wall outlet. 

Make sure that the dimmer you use 
is rated to handle the wattage of your 
worklight. 

Note that this control Is not suitable 
for fluorescent lights. 

— Walter E, Burton 



MATERIALS LIST— DIMMER 

Mo. Omcripti tm 

1 Dinmer-swrich. 600 paling; l»v *.c . pusfi-on 

.MS rail 

1 Duirta* GLrtitt. grounded, i s-amp , pn.-'^dtiy near vy- 

duty 

2 QuUW wsea wrtacfl-mounlPd. steel [& use 

■ mounted (WNj' 

1 Toggle Lrtilcn p-uLu Irir dimmer -5#i1ch box’ 

1 Dupteji CftJrt * l ftariv I Cm Dulle! bd* J 
i ScjuGaze-tyn* tafcte ca racto f 

i No. i&. Bw»-wpe, ItoriM cord, lerr^h as n«Kj«i 
1 G*gyndea» Ihnw prong pHig 

1 Nu 1 o otppw wir* |ti t*\, ct* la L*ng1h req^irnd ty 
sc\ v* spacing. to liim himds 
1 Ift >■ 4Vt >: IS tor *ood base « similar 
hulk.; Scrawa as recuirad. No. 12 insulated wira 
4 if yog mw s OcutHff-dup***. syriaca-. mounted ouHe-i Ink. 
you cm une ■ camtmtian Enggio-dupl*i; ffjtipl DOW 





Component* of iPW iigm-COPtroJ unit fa&qw) are at hardware stores. 
Completed light control (below] h ready for mounting on ? waff ot 
other surf ate. Note box connecting link near power cord clamp. 
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CHOOSE THE 
TOUGH nmERICHN 




rugged dependability of a double 
steel ball locking system. Only 
one I ine of high security A 
padlocks gives him al I this. ^ 
The Tough Americans. m 

From American Lock. Al 
hardware stores, home 
centers. and locksmiths H -tg 
everywhere. 






MERiOlN 



q DC f* 1 A I AC C C Dl rp ™ ww u s h ! ft h_ I 
grCvIHb vrrClli quality ppwTQUflh American" 
T-Rhprf_ Just attach a check nr money order tof only £4.95 and Ehe word 
'American'' Trom any Amen can Lock package nr bo* Co Ehia coupon Dr 
Athens a pad! oek or hasp purchase simply se nd a check f v 17 9S 



Address 



City — — — - Slate — 

Indicate T-ah irt size(a) : Adull Small |_ Medium _ j Large __ 

Eiftrg Lerge □; Youth Medium n You* h large- □ 

{Allow 4 to G weeks for pel ivery, $ 

M si I to; American Lock T-sJiirl Offer MaXe your check 

HAMIG S KQNiK , INC. payable IS 

R O 102 7 South Holland. JL &Q473 H ANH3 £ KON IK, INC. 



Features tulbcoiof 
metallic look decal 
with bLue neck band 
andsfcsevR trim. 



No ordinary padlocks for a guy like this. When it comes to pro- 
tecting tools and equipment, he wants the high security of a 
hardened steel shackle and a hardened solid steel body Plus the 



6b 



HINTS 

FROM 

READERS 






[ marked my hnuse> key so Thai it can be 
distinguished readily by .sight or by ten I 
from similar keys on my key ring, in 
the photograph above. The koy on the 
right has □ smooth -edged nosch, which 
I fi I ed in the key head. It's easy to pick 
out this notch, when I'm carrying gro- 
ceries and can't see the keys Also, the 
key is easily identified ju night when 
ihe porch light isn’t on 

— Walter E. Burton 



Notch identities key 




Breaking concrete 



When breaking concrete or other ma- 
sonry with a star drill or cold chis&L an 
old straw broom can romp in handy in 
several ways, it can help absorb the 
5 hock of the si edge, it can also hold 
down flying debns that may otherwise 
strike someone. Since dust collects in 
the broom, use one that’s not needed 
Tor housework. — J&mes O Ritchie 
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Know your car inside and out. 



■ K fi«m* Ihim' ki fi 5 il Iep I line iE Nj il . 1c 

1 keep it iimmnj; npht I Ji< IUlA| ftVIt F MAN 
|L A I ruf \ 4 >i ir till viill >wlia]Vi v iii i fi|ivi in h |o f ver^iliin^ 
I rum ( i mpmir ;*dpuMnifn| U> .i mik|Or ftp, i if 

FHEE CATALOG WITH EVERY ORDER 



C»EBITe*HO ORDERS a CUITOMERK 1 V 1 CE 

a a ? - 3 6 A 5 

ton tree 1 800-CAR-BOOK 

IF YOU OCHY l $EE IT HERE. PLEASE ASK FOR IT 



1 

I 

I 



TOTAL SERVICE MANUALS SAllSFACUDM LU* WhrriB OH 'Du* MUM I B*; 



GENERAL REPAIR MANUALS - TUNING GUIDES HOME REPAIR - TECHNICAL BOOKS 



CARBOOK 



IB 1 Gltfl Amnuf 
Si* Ciitr NV 11579 



Addrpu 

Chy 



Baofci ihippid to *11 pans U 5 Aj'C*n*d*flJ 5 Hollar*! 
□ I- mdoTB lull pw^ient kJhtck or rnnmy ordir) 

G liwy □A^nintir* Eicpm* aViH DWiitfithirpi 



Actii H-a. 



Eh.p. □ ■Pd 



BOOK # 


OTV 


PRICE EA. 


TOIAi 
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t 
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£ 





PL EASE P«<#7 inn t_ 

NAtt£ 1 ADDRESS MD TOTALS 

— — — — — iNDcaa- — — — 



5SS AUTO MOr SHCCT VI I k HWl* ~V p*HkOT I \4 95 

t! 05 GU.|4 FiRF k JUJ10 Nwi :r I -p M - ft 95 

■ * 1 riHLRDLAjS 'CCJ ■ * Lb-ihuiliC'' tei - m\ * bftrtl >LL 4 Q 

S 49 I moat ENGINE 5 WAPWJ& -?* l? Sr I .jr. >?.ga 

fcCIS OUUL GUlM. UW 1 r.* , p Tr r '-j Onrocfont tKaJP? 

?Etl EhIICl ^ 5 .- SiccT«i*n jtuJ w ■*«" 11 2 b 

■ l J r LIILWL mnEi HD m TO REPAIR .: -Ip- i in| rtuof 1 1 L 40 

MS? TliEVL ltr-(F Agur [h» j'i K 4 *:il $] 1 J| 

; m tNClM Iff #U!L&fflC n- u t £. muni „ *■, £ W 1 1 1 SI 

€ ! 74 CilfTCH L TL FWHH l HAWK** D" *"f T 9 95 

13 ?p UTOWATK TAAJfl Hi¥lCt 44 T 9 |l Fain * CM . II 4 95 
I ?-5 AUTaiATH: TRANS 11 EJ 5 W 1 Ti «l AUC gfwj ^ I vz I GY 11 i»» 

. ;? 3 BRACE t ITTIHlMl 5 US*N Wn una It T 5 -R 3 : *1 II 4 »& 

97 RO AJJI 1 Q RriFHUlDN ClHE* ?lj| « I J I fl 

0993 I CA» OiTUnOR RE 5 TCKA 1 KW 1 .« Hr «tt» tfl cm *7 B 

■0906 ft D CAR VAL UE GULDf -Hri- |g n 

G7M hTftAtt- £MI&VdM Cjrnmas n 7 7 A * F[pvr by -S' E*n I IS H 

1171 BYPAK EUrfiSION OWTRftl ? ; f ? ',y Ei» 1 S A tt 



0913 M 6 PE RFMUAMCF K™- B , , r i C ph, | L0.49 

^^3* BlJCH Pflwf H WANI.IAI ^.j v/ .y-.Aj |> u vh im> i 1 1 l| 

091S CKE9Y SUPER 5PM T !i ! Th ™. N H- n* . 1^,1 ^ -Mil S LA.95 

9?95 -CrifMf PER#OAMU^t jn^.r^ iN moil lifl" -.■■*- WCn p 1 10 95 

! : tliOT EHALT BUKH hr- H rrt- ■- }f » 



CME^F 1 MILL BLOCK, -jf b ratiUl 
CORVETTE BEST MAT HJN ErOuRCF BUCh 

FMO BIG BLOCK *■ ■<* m 11 a >• 
ra*ov* h-, !l j5jr J5JJR im , ?y*+.:i m- s 
PiF*rtlL i*j- T: n by 4 c (il 
FORO PIRFORHANCE Irtn T 1 1 itr t.'-i — ■ !p 'r^i 

HOPAH SHALL B 4 .QCK HFBillLO -?] }‘B 
HuSTAiKL rtw TO HSint *OUH at-vwli r-:-. la ,..i- _. 

POHWC^h R*rtUTilt« At 5 ft ?ft 

AiRtWLCP irntm* - H.S ^ E 2 I < ■ ,1 Ml -.5 m 

Small engjw[ SEmoci mrrjal j- \< f -\ i '... ii 

LAwli hUnFR 1 r V ill * i+ fr*. puj*- +irpf 

RlpHttB LAw^lA 3 >rni -ninj. I|jr V rupO 'fj-fr n»dn ii .95 
SN J‘.L THACTM - . o 5 -5 1 il -iF- -rrti, | M "L 1 1 L* W 

*UrSO< 4 L*(CRS I'Ktv U l t* R mr. nA m S LftB 5 

FOn Farm riHCTOfl V J cd^iv JI 7*4 h\ Ip R'- SN 95 
FORD TRACI Ml .r^li, »! M I ?« . I M i iWI AU 119.99 
Ilf fARkA one W '■■ I St I* U U'l i|. ** r « y n»^-i 
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HlH 
I 1 H 
11 ti 
19 9 S 
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Itll 

111 95 
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0945 
MW 
549 F 
M 9 S 
1 1 99 
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0192 
9955 
1651 
9*14 
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SMI 
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= 1 M BASIC IMOtlNE TECHNOLOGT t?: ■ - j r * mwa - 't 1 34.95 

A Jt 7 EAETLNC SMALL UETAL t MUBBFH PARTS * ’■ i- dl. ■ * UU{.» 1 ? 25 

C«BA 3 CWROl TECHWOtWT nrwivtiM - n- « f LI IS 
9147 E KAVATOfl DPEHATH* .nw, QK>kii ^.IV- yjroi 53 95 
0502 FOF-i. LlP THuCKB ■-. ■■ if.+mjJU-JJi — >2050 

m f HEAVY LtiUOT REPAIR Mrri tuc-h^L b-.s S LS 95 

Q 97 M WgiDBCltLC HANLIU d- n| 4 it - ■' D Uifi 
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95 D 1 [HHOUH 01 rr^,^ Hr . 5 * 3 i»p rroOHi 1 f 95 
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H 5 1 4 JCHhlOh O * flWui; Vr u I I 5 ID 35 h* m.nh 1 13 95 
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15 1 3 MtRtURT OB. M 13 rroron hr 1* 4 to 40 *v i 19 14 
I :■ I T HKHQJHY OB €4 H 3 -uhiil birUli 200 ^ 1 14.15 

054 ? CMkR IAW HAvCt HRMgiL hr 130 J* rroi f v If « 

HUU7 WL OLWMERS HM 4l nU J r O KW If 15 
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7109 cumtlf OtTiSiN Jlrm^indrroivi ffff 

! 75 B 5 EUIFK MACHINE RE 7 AFP L HCtiL 1 tDl> feR -«nn 14 tl 
9 HD 4 TTPf MHlTT R HEPAII vw.fi *iJ . n ur mm ,* A iW im f 11 90 

D 5 .]C- HfHH A*Pl uJtCE REPAIR - 4 ?f .ilH n*n* ftshn»ih « 1 7 J 5 
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Install Your Own Sunroof 

ft's not the world's easiest do-it-yourself 
job, but it's not as hard as it looks. 



BY WAD E HOYT. AufQ Edrror; Photos by Marshall Spiegel 




f Center the sunroof kit s paper template 
on the car s roof and secure it with wide 
masking rape, Cover the Interior of the car 
With a dropdoth Next, drill a V^-ln pilot 
hole as Indicated an the template. 




2 Use a sabre saw to cut through the roof 
and headliner on can which have rigid conn ■ 
position headliners, such as this Ford LTD, 
Follow the outline on the sunroof template 
when you cut the car s roof. 




2 On can with fabric headliners, like this 
Honda, you should use electric shears to cut 
through the roof only. Carefully cut back 
fabric to within a few inches of opening so 
that h am be tucked under the frame. 




4 Test-lit the sunroof frame in the hole, 
then remove the masking tape and the tem- 
plate. Uw a file to remove any burn* from 
the metal edge- Carefully apply primer to 
the cot edges so the metai won't rust. 




S When the primer dries, you should insert 
Styrofoam spacers between the roofs sheet 
metal and the headliner underneath it Ap- 
ply we at he stripping tape around the sun- 
roof opening, about '/±U% from the edge. 




4 Install the sunroof frame In the opening. 
Align the Inner trim ring with the frame, 
cape it In place and tighten the screws. Seat 
the cpmera of the frame with a C -clamp as 
you are tightening the screw*. 






Industry City, Calif. 91744. 

Position your sunroof to 
avoid dome lights and other 
interior accessories, Rent 
electric shears to cut the roof 
on a car with a fabric headlin- 
er, and be careful not to cut 
through any wiring. When 
cutting the fabric, leave a margin of 
several inches id tuck under the sunroof 
frame. On ears with a rigid headliner, 
you can use a sabre saw, EH 



S ome sunroofs are in- 
stalled at the factory, 
some by new and used car 
iealers, and some by adven- 
turous owners . The job ls not 
hard as it looks. The tough- 
getting up the 
courage to cut a hole in your 
car's roof* There are many brands and 
models available. The one shown hero 
is a IS X 30-in. Skyport HE from La Van 
Specialty Co., 14923 Procter Ave, r 



7 Attach the glass to the sunroof frame 
from Inside the car, following rhe Instruc- 
tions In the kit. h£exl r secure (he hinges and 
the latch. Trim any excess weathemripping 
from Around the sunroof frame. 



*S 
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My FREE book tells how you can 

DRILL A WATER WELL 
IN YOUR BACKYARD 



FOR A LIFETIME SUPPLY OF FREE WATER! 




OVER 

35,000 

SOLD! 



You can drift a water weihr? pour backyard nettl weekend and by Monday 
mfimng vou'tt be bragging to your neighbors haw much water you found* 





Ht send you a FREE copy Qt my 
bunk, "Haw to Urt/l Your Own 
Water Wet! ” ffs Qfriy 24 
pages end won t take fang to 
rend When you finish, you It 
know how you con tap the 
wealth of free water beneath 
your property? 



HOW 



drill 



water 



well 



Boh MacEtvarn 

inventor of the Hydra -Or m 



WHERE TO DRILL 

Even if you have a small backyard, my book tells you 
how to select the one spot where you should drill to 
get the biggest and best flaw of water. 

FIND OUT NOW! 

Don't wqitfof your water billtogo up again Don'twaif 
for the next drought or water rationing. Find out NOW 
what you con do to have an everlasting supply of 
goad, dean, pure water. Write or call for my FREE book 
today! 

You'll enjoy a lifetime supply of free water and save a fat of 
money, too! 

FOR YOUR FREE BOOK, . , 



HOW TO DRILL A WATER WELL 

My book tells you what you need to know to drill your 
own water well. Step by step, it explains how to 
operate the economical do-it-yourself HYDRA-DRILL 
My customers range in age from young teenagers to 
retirees, and they'll tell you it's simple and easy as 
operating a power lawn mower! 

HOW MUCH CAN YOU SAVE? 

Even if you drill just one well, my book fells you how to 
save money on it If you drill more than one wet!, you'll 
save much more! 

WHY DRILL YOUR OWN WELL? 

Over 35,000 of my customers have drilled their Own 
wells and found all the water they need for their 
homes and gardens. Many of them got water to heat 
and cool their homes at rock-bottom energy cost. 
You'll read their fascinating stories in the book. 




CALL TOLL FREE 

1 -800-821 -7700 

(Ask for Extension 447) 



0 



Coll anytime including Sundays 
or clip and mat! coupon today! 



eepRock 




1H7 



I 

I 447 Anderson Road 
I Opelika. Alabama 36802 

I 

I Okay. Bob - Mail me your FREE BOOK with information 
I and prices on your oil-new 19EW mode! HYDRA- DRILL 

I 
I 
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75 YEARS AGO: April V 909 




Unique flunwe Is revealed. 



Iron process 

The chilled iron that often 
blocks Lhe taphoio of a 
blast furnace can be 
pierced in a few minutes, 
even though it's two or 
three feet deep The mass 
In heated to combustion, 
then a blast of oxygen is 
turned on. Under the high 
pressure, it’s removed al- 
most instantly 

Salty weed killer 

The Oregon Short Line rail- 
road has been using sail 
water for ridding its road 
bed of weeds. The water of 
the Great Salt l,ake kills the 
grass and weeds. 




Uncle Sam * derelict destroyer 



The ma.in reason for the 
Soneca is. of course indi- 
cated by her title of "dore- 
lict destroyer " A derelict is 
a submerged huEE that 
floats bather and thither 
with the (ides, constituting 
the most serious menace to 



modem navigation and the 
one most difficult to avoid. 
The 5enf?CrT_s steaming ra- 
dius is exceptional . she 
will carry enough coal to 
steam across the ocean in 
her chase after derelicts so 
they can he sunk 



50 YEARS AGO; April 1954 








Large models Ml I hr water. 



Potsdam modelers 

One of the most remark- 
able dockyards in the world 
is near Potsdam. L 
old seaplane station 
been converted into 
for building large working 
models of famous boats. 
Here, unemployed German 
boys are trained to become 
model ship builders. On* 
craft is a model of lhe bat- 
tle cruiser Hindtmb&rg. ft's 
nearly thirty -three feet 

n__ .. -- - beam 0 r a mile 

less than five feel, weighs 
more than three tons and 
makes a speed of more 
than seven miles an hour. 




Telephone poles 

Hazards of cleaning high- 
voltage insulators are re- 
duced greatly by a truck 



equipped with a telescopic 
pole, on top of which Is 
mounted a small platform 
for the workman. The (ruck 
also is used in fighting fares 
along the transmission line 
r ighi of way 

Fish won't hear you 

Kish possess some kind of 
hearing apparatus, but it is 
very poor at best Tf a dia- 
phragm is placed between 
the air and the water and 
made to vibrate, the fish 
will respond. But shout all 
you want while fishing, the 
fish won't hoar you, ac- 
cording to scientists 



25 YEARS AGO: April 1959 




The Navy deigns new shipa. 



New look for ships 

The new carriers and cruis- 
ers and destroyers are go- 
ing to have a bare and 
sometimes block y appear- 
ance. Tart, of this is for nu- 
dear protection. But most 
of the new look comes 
from what is called “elec- 
tronic architecture." Kadio 
engineers are working with 
naval architects to design 
the ships. "A modem ship 
may require upward of 300 
different radio antennas," 
kays Valor Smith, head of 
the ship antenna -systems 
section at the Mavy r Elec 
ironies Laboratory. 



Go-Kart derby 

Many a winning Go-Kaii 
driver has coaxed his mo- 
cha meal steed to a noisy 50 
miles per hour. If that 
seems slow, as auto races, 
go. try it yourself. Hut be 
prepared to shell out some 
cash for a Go-Kart of your 
own. Skids and spin outs 
there are aplenty, but with 
their low centers oF gravity, 



Weightlessness Is fun 

When lhe first American 
goes into orbit, his body 
won't weigh an ounce 
Obviously, it is impossible 




none of the buggies has 

ever flipped over 



to duplicate weightless- 
ness But the Air Force has 
developed an aircraft 
flight trajectory that creates 
a period of weightlessness 
of about 15 seconds. Wi 
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Canadian Hair Breakthrough 

BALDNESS 
TREATMENT 
GROWS 
NEW HAIR! 



NEW GROWTH CLAIM 
FOR HAIR RESTORER WINS ^ 
CANADIAN GOVT . APPROVAL! g|| 



Amazing Lotion Receives Official 'Notice Of Compliance" As A... 

"TREATMENT FOR ARRESTING EXCESSIVE HAIR LOSS ANQ FOR INCREASING 
NEW TERMINAL HAIR GROWTH ON THE SCALPS OF MEN AND WOMEN WITH 
UNCOMPLICATED MALE PATTERN OR DIFFUSE HAIR LOSS" 

fi.A. Armstrong r M.O. Assistant Director and Chief 
Drug Evaluation Division Bureau of NonprescrtpHon Drugs Canada 



Today there is a remarkable trealment for 
badness, . . FORMULA MJS hair RESTORER 
LOTION . . . Named by the Canadian Govern- 
ment in an official NOTICE OF COMPLIANCE 
after clinics studies in which over 70% of (be 
40 palients treated actually grew new hair! 
T hese- 3lu dies were supervened by an e m i nent 
physician {then Head of Dermatology for ihe 
Toronto General Hospital and Associate Profes- 
sor oi Dermatology at University -of Toronto 
Medical Schooi), and promptly submitted to 
the Canadian Government The results were 
astonishing. Most patients expe rienced a signif- 
icant reduction of hai r loss, And wifhi n G months 
more than *a began to REGROw HAiR r 

THE GALEA THEORY 

We are al I born w ith a thin memb ra ne call ed the 
gatea^ which prelects the vulnerable soft spol 
at the lop Of the skull as the occipital bones 
grow together The galea covers the crown el 
the head, or the first part' logo" to typical cases 
of male pattern baldness. In many of us the 
galea iWckena with age Some researchers 
believe that this 1h tokening chokes off bLood 
supply to the hair follicles, causing (hem to 
atrophy and die. FORMULA MJS HAIR RE- 
STORER is saidto reyitaiizedofmarithaiiTof Metes 
and gradually thin the galea, renewing the 
csfcufalion necessary for a normal pattern of 
hair growth 

U S. GOVERNMENT POSITION 

II i a the unanimous opinion of the Food and 
Drug Administration, the U S. Postal Service, 
a nd the F ederai Trade C omm i ssion thal n othi ng 



can halt the process of male pattern baldness 
and grow new ftai r. Obviously Cb nadian Author - 
ities disagree ... and so strongly that ihey 
have a pproved (he extraordi nary c la i m of NEW 
HAIR GftOWT H and gr an tad F OR M U LA MJS a 
Nodce Of Compliance for over-ttie- counter 
sate to toe general public, Of course, gov- 
ernments aren't in the business of endorsing 
and promoting commercial products butacoord- 
I ng to Canadian Officiate. FOR MU LA MJS MAY 
EE SOLD AS A TRUE HAIR RESTORER THAT 
GROWS NEW HAIR ON BALD HEADS 1 

NOW AVAILABLE IN THE U-S- 
THROUGH THIS OFFER ONLY! 

After months of ca r efu I pla nn i ng and hig h leve l 
negotiations, we are pleased to announce that 
FORM U LA M JS H Al R RESTOR E R LOTION wi 1 1 
oe released for sale to the American public 
beginning immediately. This is the exact same 
formula tested in elm ice I trials which has g rown 
new ha ir and satisfied countless thousands of 
cu slomersthroughpul O&nada. FORM U LA M JS 
HAIR RESTORER LOTION is available exclus- 
ively lb rough this offer. Il ca nn at be purchased 
anywhere «lii. 

PROVE IT TO YOURSELF 
ENTIRELY AT OUR RISK 

If you a re ba Id. thin ning, or worried about lp$i ng 
your hair, we think you should try FORMULA 
MJ5 in Canadian studies, over a period Pf just 
S short months, fha vast maiority ol fhosetreated 
grew at less! some new ha if. And wh ile it is not 
possible to predict in advance which people 
witi be helped, or to what extent they will bo 



fORMUl^ 

MJS 




helped by the MJS BREAK- 
THROUGH Yourtikrwdv 
tog because yOu mud be 
completely satisfied or 
we wiH refund your pur- 
chase pride in fun 

FORMULA MJS- , The 
Ultimate Treatmenl For 



Sartness- - . Aponnved By The Canadian Govern- 
ment For Claims Naw Hair Growth... FOR- 
MULA MJS— The Canadian Hair Breakthrough 
... m urge you to take aavartage of this unique 
oppodunrty and ORDER YOUR NO-RISK SUPPLY 
RIGHT NOW 3 

YOU HAVE NOTHING TO LOSE BUT YOUR 
BALDNESS* 



f ws wsyscH snoop owl *..» 

f MS Mi Jto, SufettiA. Nor fort, MY ttO« 

■ RUSH me the following supply ol 

I FORMULA MJ$. 

* □ I MONTH SUPTLT Of FQHfffiyLft MJS: S4S plus $2* 
I 5hpg a hndlg fTulal S47i 

1 □ SAVE (11-2 M DKTtf SU P PIT OF FQ RM m M J5; m \ 
I plus. S3 £hpgi & hndlg iTqisI S83: 

I □ SAVE (27-3 MONTH SUPPLY OF FOflWULA WJS: 1 

( Si 10 plus $4 shpg a hndlg [Total SW I 

I OSAVE SI??— -RECHM WENDED fi MONTH SUPPLY OF 1 
f FORMULA MJS. S1B0 I VS pay Sh^ fi hndlg ’ I 
I I 

I fatal Enclosed s * rui m. mu\nw\ [ 

I OUtaa DMasfer Charge DAMB< 

| Account | 

I E n pur afton Sale I 

1 I 

I Name r I 

I *ddn» J 

| ** I 

» StoHi flp | 

. ‘mportwi rw*« p r. r*:a 4 b ?norlT, . 

CrftiM TheMJSfl^as^Grai^iTw^X'e ncurrieM; 

[ ia: vnpf?rj|iw^n I) 
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I Earn More 
Per Day Now. .. 

than I used to make 
in a week. 

I started my own business part-time as a 
Von Schrader Associate . . . got step-by-step 
help and success beyond my dreams. 

How it rtal3y happened. Uy William Tufntigw 




'Fresh ml d The Maura J t boiajh* 4 farm UnfiiKluratety '1 
would n 't support a wHe and three growing boys Neal I 
managed a loots store But l got nmd pI Nviag MfliEhody 
always- filing me Ip da thns and co that I wzm&ri to m my 
own boss 

"So i answered a Vfri SeltfadH message nke ihii or* 
which opened the dots lo new opportunity for me h wa&NSt 
what I mt looking for tea fog mwstment. Ho 'icensmg or 
iranchise 1 a. Ho watting, no Training neefed ^hai really 
appealed to tip is ihat you pay m does lees or 
tbyallies— every Single penny yon earn IS ywirs In keep 1 

’I Mailed out part-time Jobs started 10 snowball and 
pTBfly saon I had as mwh Ixisir* ss as l ^nuld handle Belare 
long I went lull time 

"Now 1 mak-e mare in 1 mt day than I Utfrd 10 make m a week . 

I maite $4J per h&j f ca fine |0b recently . haw made S 1 .600 
in 3 week. Now 1 have Ihe tim-e arxt the money ig go hummg 
and lishmg au I want Recently we moved ig g. *iew latgur 
house u 

How would you like to e^rn big mpr*y, StafL'flg Out S&are 
tirrte, like W<H&am Turnon Be ygut cwn bass^ BecMie 
hnaneraliy independent? Vou can Liar l -n business i-r 
yaurssll using your franUi 3S 3 base. Evt^yShing you Jieed on 
a iub tits- easily in your car. 

A& a Yon Schrader Associate you ter* have It uee 
money -making businesses in OPE ir you waril! Carpet 



cleaning, wilft IJie only |&am machine That deans and 
vacuums carpets «n cne pass Upholstery eteaning. to 
quickly results in S\r^h' sparkling ntean upholstery * Haul 
hatmlul nverwstl :r j And m - 1 cleaning almost 5 limes faster 
than bjck^-ahd spbflgt. with hlltu tfrrcfl no Streak! ig 
Our easy-io-ftfluw instructions ieH you step-Py stua how 
to operate you* equipment Absolutely no eApemrae w 
special IrairSng :a necessary. CKir prawn ^esantf servicing 
mEihods are Hacked by over 50 years ol experience you gel 
all Itie Now how you need to become a home furnishings 
mamienance expen 
Senrt ecupan today Fp* FREE bnpklel 
Send m The cauppri b&lpw NOW Get all thf? tacts Up 
obligalrdn No sates-iOin will tall 



MAIL TODAY FOR FREE BOOKLET! 



1 VON SCHRADER COMFORT D«pL 10U 
1 TWO Jypcewfi AtMI. R^ me. itttWM 51433 

without obligation 9*4 ire* «***« Thai \m Itie TMt* I can 
■ hivt a hMfs-incojnt duai'it h m my spare mw 1 : no is-sN 5 p my 
j Dfsseni |pb to wlGHm^n will -c#i: .;P| |ASF PRINTt 

K ibii^ 1 

I Adless 1 

[ Ciiy 5U1c Zip 

jja nptfUt ofl iflii-r#« Aik ra opmi* iou j 



Rests R Gone 
with Decimate 

Ants. rats, mice. roaches. fleas, bats, 
spiders. esc. -etc. Whai a pain mey ca* 1 ba! 

You can fumigale them. poison Eherrt. trap 
I hem. eic. But whal do you do with those 
dead and un$ighsty ihmgs? And those 
poisons can De harmful io humans and 
pets yen t leys knows a better wayt 
DECIMATE delivers an ultrasonic sound 
That can n ol be he&Td by humans or pels it 
is completely harmiess But il rs anoiher 
SlO iy to all those pests and varmTots tt 
drives them looney 1 DECIMATE causes 
I ih^m extreme discomlort and pain Would 
you lake this kmd of heaTmeni'? Heck no 
And neilher will Irtey tn just a few weeks 
all those pests and varm mis just leave and 
rtev^r come back. 

Just plug the ERA and UL approved 
DECIMATE 500C ^Ehe biggesl unit) into 
any AC oudei and in a few short weeks 
those pesls will begone forever ^Beware 
of units ol inw iniensity and cdnsiant 
irequency] DEC3MATE sweeps two levels 
irom 25.000 10 65.OD0 kHz in each cycfo It 
protects 3.500 M or 25.000 Fi M uses less 
Than 5 watls of power DECIMATE, me 
pioneer m ultrasound post control, has r id 
tens of thousands ol homes and plants o I 
t pasts. One y ear limited manuieciure-rs 
1 warranty. Try it Iree tor GO days ar d if you are 
noi 100% satlafled return it lot a prompt 
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ORDER TOLL FREE 

1 - 800 - 227-3800 EXT. 37 



14 IKMM1, t day* ■ wwh. *n SO wtmm I nciudi r>g 
Mtwpll Ai«4. PuartG Rlcn and Virgin Islindi. 

for fast ssfv/ce major credit card hOtde^S tor 
extenzton 37. Order 307 tor D*Crmat§ 
500C or send tftGCk tor pitfS $2 S5 for 
tffriYirdry. Caittema residents add 6% safes tsx 



Bentley’s 

FOH BETTER LIVING 1 " 

SmihsU Avn bus. j 1 4-4$ 

San Fi 1 in ci sco CA &i53i 



✓ 



2 Easy-Make 
Shop Aids 

T o secure the drawers of rrtuUidraw- 
er storage cabinets for s^fe czrry- 
ing, join two cabinets of the same size 
with a length of continuous hinge. 
Attach latches 10 the opening side. 
Attach one end of one handle 10 each 
unit with wingnuts on threaded rods. 
Disengage one end of the handle before 
opening the cabinets. — -George F. Lu- 
teri and Arthur F- Licfii 




WfNGNLTTS On THfiEADED RODS TO 
SUIT HANDLE HOLES 12 PR. REQD.f 

/ HAMDtf \ 



CONTINUOUS HINGE 
TO SUIT CABINET 



STEEL CHEST LATCHES 
^STANLEY NO CD 5*65. ^ fiEOD } 



U se leftover aluminum siding to 
make a neat cabinet sheEf for your 
5 hop The lower, factory-shaped edge 
of the siding forms the sheifs from 
edge. Trim the top edge to suit the 
desired shelf width and make a bend to 
form the back edge Fasten a wood 
cleat under tints edge and attach it to 
the back of the cabinet. Install the end 
cleats as shown — Waiter £ burton 




bENO aluminum 

DOATV AT RTGHf 
ANQ.E TO SHELF 



3f4 JC I 

SHELF 

CLEATS 



Shelf H fashioned frpm a length pf aluminum 
siding mounted on three wooden cleats. 
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"I'm fellin' you ... I figured they could never make 
a work hoof that was light and tough, no way? 
Tough always had to be heavy .. .you know? Like the 

I hoots l used to have; sure, they were tough, but it was 
like wealin' lead weights! These Work Lites. though, 
they're somethin' else ... like I said, they're light, they're 
comfortable, and they've gar guts. . . man, they're 
the greatest boots I ever went to work in!" 

America goes to work In 




Vision Becomes 

sophisticated. Unfortunately, they usually 
possess one terrible flaw. They’re never real, 
always remaining the stuff of dreams and 
imagination, always on the drawing board, 
but never on the road. 

In the late seventies. Ford Motor 
Company began development of the Probe 
Senes, producing some of the most aero- 
dynamically-efficient cars of the time. 
Aerodynamically- efficient design can 
achieve better handling and stability, better 
fuel economy and a quiet ride. 



7 he Vision 

The visionary cars of the future are 
always sleek and elegant and technologically 






Reality 

The Reality 

You saw the reality bom of that vision in 
February of last year, with the introduction of the 
Thunderbird and Cougar. 

You saw it again m May, with the debut of 
our Ford Tempo and Mercury Topaz. And in 
November, when w p e introduced the new' 

Mark VII. 



Get it together — Buckle up. 



workmanship, and a new spirit of cooperation 
between labor and management. 

But most of all, it required a desire to be 
the best. 

1983 was the beginning of the greatest 
outpouring of new' products in our history: 
Automobiles of elegance and pow'er, sleekness 
and beauty, quality and precision. Automobiles 
that in the words of Car and Driver “simply 
change the rules in the domestic car business,” 
You can see all the 1984 models at Ford 
and Lincoln-Mercury dealers everywhere. 



Making our vision a reality required 
inventiveness and creativity, a renewed 
commitment to quality and 




duality is Job 1. 

FORD • LINCOLN - MERCURY * FORD TRUCKS - FORD TRACTORS 
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Quick thinking and nerves of steel have turned airline 
flight officers into heroes of the skies. 







ITtM BpgJng 767. to escape chutes ftang- 
ing out. ills on an abandoned Canadian 
Air Force runway after It glided to a 
saf* dcad-slkh Jandfng with rw ftj et- 
Tlhe old field (Insrtf. used m a drag; strip 
today, was fominar to The copilot. There 
wai Ortly mln&r damage to the ptanr 
but no passengers wece Injured. 



GY WILLIAM HOFFEB: Illustration by Actila Heja 



, 11 mm/M he United Airlines DC-8 was on fine] ap- 
proach to San Francisco when we? heard .1 
loud bang off to the right. Gasps of alarm 
H came from throughout the cabin. 

Soon, the pilot s soothing voice explained that the 
right-side landing gear door had failed to open. The 
wheels had lowered* forcing the door, hut no one 
knew how badly they were damaged. We would circle 
the airport and prepare for an emergency landing. 

h, To tell you the truth" the pilot said, !l we don't 
know what K s going to happen. All we can tell you is* 
we're up here with you.'* 

Lightheaded with fear, I felt an impulse to smash 
the window glass and jump, taking my chances out- 
side the plane. But I had no alternative than to trust in 
the skill of the pilot. Who are these men who seem so 
cool in the face of disaster? 

It took only a few minutes to circle and come in for 
the lan ding, but it seemed an eternity. The shaft of the 
fuselage closed in upon me, reinforcing my feeling of 
helplessness. 



Finally, as we mortals crouched in the emergency 
landing position, the pilot brought us in, touching 
down first on the secure left gear. We sped down the 
runway tilted crazily to the left while the pilot low- 
ered the nos^ r allowing the front gear to touch and 
leveling before he risked dropping the damaged right 
gear to the ground. 

The right side of the plane bounced heavily upon 
impact, but the gear held firm. Gradually we lost 
speed. And then, a$ we edged to a stop in the midst of 
the runway, a handclap sounded from the rear of the 
aircraft. Others joined in. Soon we were all applauding 
the pilot who had brought us down safely from the 
friendly skies. 

I‘ve forgotten the name of the pilot, but HJ never 
forget that landing. 

A pilot's not a computer 

Captain Mel Hoagland spends much of his flight 
time monitoring the eight brilliantly colored video dis- 
plays which assure him that his Boeing 767 is in full 
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control of itself. Underneath the flight deck, a bank 
of 100 computers handles nearly every conceivable 
situation. Flying by computer is easy, comfortable 
and almost boring. 

There are occasions, however, when it is essential 
that the cockpit contain a living, breathing, heroic 
human being— someone who is "up here with you. r 

"The pilot is in a potentially life-critical situation at 
all times," declares Hoagland, who flies for United 
Airlines and doubles as chairman of the Air Line 
Pilots Assn.'s Thsk Force on Cockpit Automation. 
"The buck stops with the pilot. His human brain has 
judgmental capacity that no computer can match." 

A case in point occurred on July 23, 1903. As Cap- 
tain Bob Pearson prepared Air Canada Flight 143 for 
service from Montreal to Ottawa and Edmonton, he 
faced a minor problem. The fuel gauges on his 767 
were unserviceable and would have to be repaired in 
Edmonton. In the meantime, fuel supply had to be 
calculated manually. Someone in Montreal (the 



blame has not, as of this writing, been fixed) erred in 
his math. Pearson was given false information and 
punched it into his computer system. The computer 
was then satisfied that fuel supply was sufficient 
when, in fact, it was some 26,000 pounds short. 

Fearson guided Flight 143 uneventfully to Ottawa, 
then took off for Edmonton with a load of 61 passen- 
gers— unaware that the aircraft's tanks held pre- 
cious little fuel. 

At 41,000 feet, westbound over Red Lake. Ont F 
warning lights blazed in the cockpit. Pearson 
informed the passengers that he was diverting to 
Winnipeg for an unscheduled landing duo to an 
unknown problem with fuel supply affecting both 
engines. Cold, impotent fear settled upon the pas- 
sengers, for they were at the mercy of the pilot and 
fate. A pilot, however, does not have the luxury of 
succumbing to fear. 

Within minutes, the port side engine faded. A few 
minutes later the beautiful computer displays Slid- 





denly went black. *’What happened to all the instru- and could not reach the airport . An air traffic con- 

ments? JJ Pearson asked aloud. What had happened trailer offered Pearson an alternative. He was only 12 

was that the starboard engine had failed also, ter mi- miles distant from an abandoned Royal Canadian Air 

Eiaiing the electrical puwor r Force base outside the little town of Gimli. 

Copilot Maurice Quintal had trained at Gimli and 

Airliner becomes a glider knew that its 6,8004bot runway was adequate. 

Quickly, the pilot activated the emergency battery "Okay;' Pearson said, "it s Gimli" 

and dropped the ram ^air turbine outside the plane's He turned around, heading back up the western 

belly to provide the power for minimal hydraulic shore of Lake Winnipeg. The airplane was not flying; 

control. Without enough power for the computers, rather, it was in a controlled fall. There was time to 

Pearson was now guiding the most sophisticated air- reach Gimli, but little time for adjustment, 
liner in the world with only an altimeter, airspeed They came in on a sharp, wide left-turn leg. Some 

indicator, horizon control and magnetic compass- of the passengers screamed, thinking the plane was 

lb the passengers, hope seemed to fail along with out of control, but the opposite was true- Pearson 

the engines. But they were not yet out of luck. Fate was sideslipping to lose altitude in preparation for 

had dealt them a trump card. Their pilot, years ear- his one and only chance to land, 

lier, had been a glider enthusiast. Gimli r no longer in use by the Air Force, Is now a 

By the time Plight 143 had descended to 8,000 feet drag strip An old taxi way today serves as an airport 

it was still 27 miles from Winnipeg. The aircraft was for small planes. But only members of the Winnipeg 

Losing altitude at the rate of 2,000 feet per minute Sports Car Club were on hand this Saturday evening 




Frontier plJet Duane Cook [below] drew 
applause after bringing in a Boeing 737 
with two tlw ftwt had blown on takeoff. 
The plane had 502 persons aboard- Passen- 
gers waited on the tarmac [right]* to cheer 
him. After the incident, an inspection of the 
plane showed only minor damage in the 
wheels | d^ht. bottom) and no damage any- 
where else- Cook had to efreie the airport 
for two hours to consume the fuel supply. 




photos err wtwowy saimu. of iwEfi pqvt 



at twilight, preparing for Sunday's 
races. They looked up to see the fright- 
ful vision of a 767, heeled over nearly 
on its left Stde r silently homing in on 
them. As It straightened, leveled and 
descended they scattered in terror. 

The main gear touched down 800 
feet past the threshold of the runway. 
The from settled down moments later, 
its unlocked nose gear collapsing and 
sending the plane and passengers 
screaming into a skid. The 767 shrieked 
down the runway until it halted just 
short of a cluster of house trailers. 

Pearson telephoned Air Canada 
headquarters and reported calmly that 
there were no serious injuries The 
realization of his accomplishment still 
had not set in — nor had the fear. May- 
be tomorrow, he thought, his logs 
would collapse. 

BeUy landing in Miami 

Having your life snatched from the 
jaws of disaster by a skillful pilot and 
crew rarely leaves the passengers as 
speechless as it does the men on the 
deck. There were cheers and plenty of 
words of gratitude on the tatmac Feb. 




15. 19B3, after pilot R,E, Curti brought 
in a Boeing 727 whose landing gear 
had failed to retract fully after takeoff 
from Palm Beach. Fla. r on a nonstop 
flight to Now York. 

"Ws made it!"' exclaimed a jubilant 
Gail Nemec of West Palm Beach, one of 
67 passengers whose Lives were saved 
by the quick thinking and steel nerves 
of the pilot. ih !i was smooth I never 
thought an emergency landing could be 
so smooth." 

Cuni had kepi his passengers calmly 
informed as he brought the plans in for 
a belly landing at Miami International 
Airport. The jet sent out a shower of 
sparks as it scraped the runway, which 
was foamed down to prevent a fire. 
There were no injuries, no fire erupted 
and only minimal damage was done to 
the plane's underside. Not only did the 
passengers gather by the emergency 
chutes of the plane to give Curb a 
round of applause, bui President Rea- 
gan telephoned him the next day to 



congratulate him for his sharp flying. 

A pilot's brain must make instanta- 
neous judgments that can mean life or 
death for all on board, and for this rea- 
son it cannot short circuit with fear. 

Consider the case of Captain Adam 
Kagol. On Sept. 22 r l9Bl r he was in 
command of Eastern Airlines Flight 
935, a three-engine L-lOll jumbo jet 
en route from Newark, NJ- r to San 
Ju&n, P.R 

In the innards of No, 2, the tail- 
mourned engine, the low pressure loca- 
tion-bearing failed soon after takeoff. 
Hot oil splashed onto the fan shaft and 
also onto ihe airborne vibration indica- 
tor. which, m turn, failed to warn Kegel 
that the engine was breaking apart. 

Just as the airplane ascended to 
10,000 feet a severe explosion jarred 
everyone on board. A section of the fan 
module in No. Z slammed into the fuse- 
lage. slicing into one of the unoccupied 
lavatories. Flying debris shot holes 
through the stabilizer. To Kagel, it felt 



m 
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Flames engulfed th* Air tanatia DC-V Hfl&t 
\U emergency landing In Cincinnati )teft|- 
Although 11 lives were lost, an equal num- 
ber were uved after pilot Don Cameron 
landed the plane without Inftrumcrm. He 
had twisle finding the forward exit (left, 
bottom) In the smoke. However. Cameron 
kept his wits even as the flight deck began 
to burn, Extent of the damage to the cock- 
pit h seen In the photo |betaw|, which was 
taken after the fire was extinguished. 




as if he were flying a B-17 over Ger- 
many and had just taken a severe hit. 
He wondered if the tail might fall off. 

The plane shivered. The left wing 
sank and the nose heeled over. Kagel 
realized that for one brief moment he 
had been shocked into inaction. It was 
the only such moment he could afford. 
He quickly reduced thrust in the two 
remaining engines. That calmed the 
buffeting somewhat and allowed him to 
keep the plane fairly stable as he 
assessed the damage and reported to 
the 190 frightened passengers, who 
now Looked to him for deliverance. 

The job was a tough one, Three 
hydraulic systems had failed, Only one 
system remained operative and Kagel 
did not know the extent of damage to it- 
He had no outboard ailerons, no rudder 
control and no certainty that the shat- 
tered tail section would hold together. 

One slow circle 

Plight 9 US was vectored over the 
Atlantic Ocean to dump fuel. Then it 
made one slow circle to the right and 
headed toward John F. Kennedy Inter- 
national Airport. 



Kagel was flying by the seat of his 
pants now. Most of his automatic land 
ing aids were inoperative. He found it 
increasingly difficult to handle the 
plane at lower speods. 

At 3 CO feet he encountered, a strong 
crosswind that pushed the nose to the 
Left, Lacking rudder control Kagel tried 
to correct with inboard ailerons, but the 
damaged plane ' "crabbed" farther to 
the left. 

Options were few Kagel could abort 
the landing, circle and try again, but the 
necessary engine thrust would strain 
the bartered airplane. He could go in at 
this awkward angle and risk missing 
the runway. Or he OOUld find some way 
to straighten out the nose. And whatev- 
er his decision, it had to be made 
now! 

Instinctively, his hand moved to the 
throttle. He pulled more power on the 
port engine, swinging the nose forward 
only seconds before touchdown. The 
plane bounced far down the elongated 
runway until it came to a quiet, 
uneventful stop 

Was he scared? * fc Qh, yes!" Kagel 
said Eater. "But the key is having hold of 



the plane, knowing that you're in con- 
trol." 

To maintain control in a dangerous 
situation, the pilot has to keep his eyes 
on the trouble, the potential landing 
place and the passengers ah at once. 
Frontier Airlines Flight 194 From Los 
Angeles to Denver had 102 people 
aboard on Aug 3 P 1932, when two of 
the Boeing 737 r $ si* blew On take- 
off. The craft still had good wheels in 
the nose and on the right side. 

Unlike Kagel, pilot Duane Cook 
couldn't dump fuel over the ocean. 
Instead, he continued to Denver and 
circled Stapleton International Airport 
for two hours iq bum off fuel and light* 
en the craft's load. With First Officer 
Jim ftimer watching the flight Indica- 
tors, Cook finally brought in the plane, 
maintaining a delicate level on the 
wingspan to keep the jet from tipping 
violently on touchdown. 

Frazzled nerves were among the 
most serious problems reported by the 
passengers. As in the other cases, they 
stopped to applaud their pilot. 

We speak of sv the pilot" in a collective 
(Plaast* turn to page J 7$) 



POFUlAff MECHANICS * APRIL 1964 



HI 




BY LEE GREEN: Photos by Frank Zagarrno 



Grumman 
Type 11/ 



New personal flotation devices 
approved by the US. Coast Guard, 
ensure safety with comfort ^nd style 
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Americas Cup Type III 

T 
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■ ifebeits, like auto seatbelts, can t saw you if 
you don't wear them, Yet relatively few boat- 
BbS ers have worn them consistently. For the past 
10 years, though, a now breed of life vest has been 
changing all that and halving fata Iky statistics. 

The U.3 Coast Guard, which is responsible for rec- 
reational boating, requires a FFD— in government 
jargon, a life vest is m Personal Flotation Device— for 
each passenger in a boat, just like the NHTSA re- 
quires a seatbelt for each place in a ear. But unlike 
the car-safety bureaucrats, Coast Guard planners re- 



alize that coercion would work even worse with free- 
spiriteti mariners than it does with stubborn car 
drivers, By relaxing buoyancy standards somewhat, 
the CG spurred the manufacture of new types of life 
vests that look good, help keep you warm, and offer 
both comfort and convenience— while still keeping 
you afloat should you go into the drink. 

Recreational boating statistics suggest that the 
new vests are working. In the decade before 1973 
when the new flotation device rules came into effect, 
there were never fewer than 18,7 fatalities per 

r fj’&eSir fura tc pjrjf l ?€) 





The 10 

Scariest 
Places 1b 




Where are the worst spots in America? Here's what 
over 1 00 experts and cross-country drivers had to say, 

BY ED FALES 



Y ou J re in the Sen Gorgonio Pass on 
MO above Palm Springs,, Calif. A 
sudden "blowhole wind* 1 sandblasts 
your windshield in seconds, strips your 
paint, knocks cars and trucks together, 
A trucker from Waco, Tex., finds bis 18- 
wheeler kicked into another lane, wres- 
tles it back and stops. When gales hit 
the San Gorgonio, says Southern Gal's 
AAA d even trains stop, hang out flares 
and wait. 

You're southbound on the notorious 
Beltway (1-495 S around Washington, 
D.C. On a bridge ahead a car clips a 
truck, The truck's cab flies open, and its 
driver sails head-oven heels aross the 
rail into the Potomac below. Then 
flames dose the bridge. 

You're following a truck on New 



York's nightmarish Cross -Bronx Ex- 
pressway (1-95)- It's really no proper 
expressway at all, just a concrete chute 
where smashups echo. The truck stalls 
in an area where vandals can strip the 
rig. The trucker phones for help, but is 
refused by a dispatcher. Finally, it costs 
the driver £400 to gat a tow and his 
engine started, a ripnoff he calls "has- 
[age ransom," 

Where are the scariest places to drive 
in the whole U.S,? The worst engineer- 
ing traps? The worst drivers? 

We asked more than 1 00 experts and 
learned that drivers ail over America, 
point the finger at each oilier- Some 
curse the "stupidity" of Los Angelos 
freeway drivers who, they say r do okay 
when the sun shines, but rush pell-mell 



into 100-car pileups when fog roDs ln. 
Qihers get violent about weirdo crashes 
by people who run red lights on the Las 
Vegas '‘Strip" after drinking hours. 
Some damn the emotional drivers in 
Dallas: '‘They’ve been known to shoot 
you there " Others are paranoid abouL 
drivers on Philadelphia^ Schuylkill Ex- 
pressway: "If you don't go too fast, they 
look at you tike you* re nuts." [n Hous- 
ton, some drivers said, ' people steer 
with coffee in one hand. It's crazy." 

Just where the "worst" places are 
depends, of course, on whom you ask. 
We spoke to engineers at the Triple A's 
headquarters near Washington, to Chi- 
cago's Motor Club, the Auto Quh of 
Southern California, AAA of Texas, the 
Insurance Institute for Highway Safety, 
the feds, and the all-industry Research 
and Advisory Council. 

According to the National Safety 
Council's list of dangerous places, 
Houston is the deadliest spot in the 
United States, with 4-8 deaths per 
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HARTFORD 

1-84, Ml 

The “Hanford Mixmaster/’ 
where 1-64 feeds into 1-91 „ simply infu- 
riate* drivers. The problem is the abso- 
lutely unbelievable high-speed traffic 
mess — much of it wall-to-wall. "It's 
even worse Than Bos con. " says Wisoon- 
sin trndkor John Janovetz. "Just sit and 
wait, You'll seo on accident/' says 
Stove Oliver pf Albany, N.Y, 



10,000 cars. Looking at it another w#y, 
nearly one car in 2,000 in Houston is 
involved b a fatal accident each year 
That’s pretty bad. Next on die NSC list 
are San Antonio (4.3) 1 , El Paso (3,8) r 
Oklahoma City (3 7), Jacksonville (3,8), 
D&tias (3 6), Kansas City, Mo (3,5), 
Corpus Christ! r Tex. (3-5), Boston (3.1) 
and NashviDe (3 0)- 
But hate s an oddity. When we asked 
100 long-distance drivers at roadside 
stops what city they were most glad to 






gal out of alive, many simply exploded; 
" New York?" 

“Nobody signals/' drivers said- L 'The 
roads are awful." L 'Nobody gives you a 
break." Several said: “The taxi drivers 
are a menace." 

Okay, New York's got problems. Eut 
take another look at the NSC list above. 
See New York anywhere? They must 
f Please ru m ro pa ge 167} 



r> NEW YORK 

Eipy. 

New York City, home of red- 
light runners, is on the bat because its 
trashy expressways ere so terrible, and 
no one seem* to cere. Driving there, 
the author heard a crash behind him. 
Someone's wheel came polling merrily 
along, overtaking him at 45 mph. No 
one even slowed down to look? On 
another day, from somewhere behind, 
a spring-loaded bumper went up like a 
satellite and came down ahead of the 
author 1 s car. New Yorkers just yawn, 
In one awful crash on the George 
Washington Bridge, a truckload of 
chickens hit a gasoline tanker and 
caused a world record barbecue. 



One day recently three 1 8-wheelers 
overturned, blocking thiw express- 
ways In the same rush hour - New York- 
ers simply waited, some for hours. It's 
old stuff in the Big Apple. 

George Mattson used to haul beef 
from Dallas, ’“When any codrivers saw 
New York, they'd pull off and stop/" he 
says- 'They'd say, l You take It now. 



I'm chicken/ " 



Mostly, drivers fear the “chute" that 
begins at the northern end of the Ne w 
Jersey Turnpike, fires them over the 
George Washington Bridge and lands 
them on the cr^sh-ptone West Side 
Highway or that awful Cross-Bronx 
Expressway, 





Even the patridan Boston 
Globe quotes a local official as saying: 
’A yellow light here is a sign to speed 
U strictly advisory." 
Industry highway, 
Route 128. “baa to be one of the 
world's worst" admits Administration 



BOSTON 

128, in 



Dean £.F, Petersen of the Bay State's 
Middlesex College. “It's plagued by 
fast lane changers- Avoid if in rush 



hours/' 

And Boston radios crackle with 
reports of crashes on its Southeast 
Expressway {1-93)* where drivers say 
no one would think of giving anyone 
else a break. “I have been absolutely 
petrified, 1 ' aays a young Boston execu- 
tive, 'trying to stay alive In 05-mph 
traffic on Boston's Siorrow Drive, 
where no one even slows for lce. HF 




WASHINGTON— The Beitway JJ-W5J 



Washingtons Beltway (1- 
495) does to cars what cyclotrons do to 
atoms. Commuters can cope* but for 
strangers the mix of on-off maffic, the 
imcDmrollfKj lane-changing and the 



speed threaten disaster. Most people 
agree: Duck it if you can, especially in 
Washington's rush hours, which begin 
at 8 a .hi. and 3 pm and continue for 
hours. 




MAJOR INTERCHANGE S 
ARE CJRCl ED 



S INTERCHANGES 
IN F5 MILES 



BBLTUftr 



CABIN JOHN— 
BRr DGf ^ 



WASHINGTON 



THE8RTWWHAS 
36 INTERCHANGES 



POORLY MARKED, 
CONFUSING 
INTERCHANGE 
WITH FAST LANE 
CHANGES 



MILES 



Notorious Beltway around Washington, with hotshot coifiroiwv AAA maps warn 
o.c r seems ro cause endless trouble, espe- memteR to pjy attentlffli to confoilng ilgra 
doily when doddering tourists mix It up art southern junction of 1-45 and 1-445. 



What Drivers Say About Other Places 



CtowtaiKh Look out for the suicidal 20- 
mph corner on the Lake Shore Expressway 
11-70). "You have to sm it to believe it/' 

North Caroline s L77: You look down 
2,000 feei, then look back and find a truck 
on your tail — and a runaway apLUnut area 
ahead." 

Denver: "Worrisome congestion on 1-35 
and 1-70 " 

St- Louis: 'Too many expressways 
merge to cross the Mississippi. 11 

Birmingham: ' Streets okay, but Lrttar- 
stales are bad. 1 ' 

Salt Lake City to Denver; Mountainous 
1-70 is so risky some pros now use 1-80. 

Loveland Poos. Colo.: Well engineered, 
bui £0 high (1 1.000 feet) K *k scares hell out 
of us, especially in snowstorms/' 

Northern New Jersey: "Awful conges- 
tion, squeezes." 1 

Detroit. Dangerous left-side lane drop- 
offs and exits., especially on freeways like 
the John Lodge. 

U.S. 18, Florida: Some drivers fear the 
cloud-busting Tampa Bay Bridge (knocked 
down by a ship a few years ago) They also 
fear collisions near Pinellas Park and Bra- 
denton Some bumper stickers say: ’’Pray 
for me. I use U.S. 19." 



Fort Worth; Sharp turn in its "Mismaii- 
tfir' 1 traffic regularly turns over vehicles 
India im polks: "Tto many lights." 

Fort Wayne: '"Screwed up by too much 
development along the Coliseum Blvd. 
Bypass <U-5. 30-341. All those stoplights 

now cause wrecks. If s sometimes quicker 
and safer to go through the dry." 

Swt da: "Beautifuir 
kjmsas City; Not too bad." 

Oklahoma City: 'They got some test 
drivers down there. And bad fogs aJ3 the 
way to Memphis." 

Atlanta.: "No real problems," 

West Virginia Turnpike; "Real scary. 
Two high-speed lanes, one each way. 
Even the road maps warn you. Potfrqlos. 
con aim ctksn/' 

dnctnnad: "Hardnesed combat driving. 
Some people heU for- leather. Won't give 
an inch/' 

I-a™ between PExtiand and Boise: 

Some fear the Deadman's and Cabbage 
Head Passes, especially in snows. 

Ogden* Utah: Drivers don't like the 
"black tea stretch' 1 that forms on MS 
between Tr&mantun and Sab Lake City. 

San Francisco “Not too bad until you 
get downtown/' 
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DALLAS 




DALLAS 
ft«#r cowboys 

Drivers who con tolerate 



Houston somehow find trouble with 



Dallas. Commuters are experts at 
dodging and weaving. But visitors hate 
the scary rigs and zags through high- 
speed on- and off-ramp traffic Even 
worse, they hate the rear-end crashes 
on the frantic, creeping NqhJi Central 
Expressway, said to be the busiest 
superhighway in the court try - 

Exploding growth has trapped Dal- 



las with expressways that are years 
behind the times, says the AAA's 
Southwest Motor Club. 




LOS ANGELES 

Freeway system 

The drivers f J ve interviowed 
are divided. Some call LA, drivers the 
most sophisticated and the fairest. 
('"They'Ll let you in,") But all that 
sophistication vanishes when fog rolls 



in, long-haul drivers say. "They follow 
each other like kids at 70 mpb right 
into doom. It J s Pied Piper driving. 
When fog comes down, they ali become 
amateurs ” 



One trap for travelers is the mad 
downhill rush through Sepulveda Pass 
on 1-405 near Endna. Suddenly, cars 
travelling at 70 to BO mph plow into 
slower traffic floundering along near 
the Ventura Freeway. "Its everyone 
for himself out there. And the road is 
scarred with rubber/' Los Angelas 
drivers say. 

Even hairier are the tragic Southern 
California "burners/ 1 when cars crash 
head-on with trucks Oh narrow, inade- 
quate Route 86 near the Sal ton Sea and 
Route 12:8,. east of Santa Paula. "Horri- 
ble/' says an AAA expert. "Fiery, 
spectacular." 



THE SAFEST CITIES 
TO DRIVE IN 

Here's how the National Safely Coun- 
cil rates the best big cities on the basis 
of number of deaths per 10,000 
cars. 

t, Minneapolis [0.5) 

2. Washington, D.C. (1.0 — Good 
entorcemer>t within the city. The 
iniamous Beltway is outside city 
limits.} 

3 Oakland. Catif, (1.1} 

4 St. Paul (1.1) 

5, Akron (1 .2} 

6, Indianapolis (1.2) 

7, Milwaukee (1.2) 

B. Buffalo (1.2) 

9, Seattle (I 2) 

10. Anchorage (1.2) 



t \ PHILADELPHIA 

/ ScftuylfclJI Ekpy. 

Soma Philadelphians like the 
Schuylkill Expressway, hut others call 
it the "SurekOT’: miles of narrow lanes 



with blind twists— and the usual sui- 
cidal dty ujqjrussway speeds. It feeds 
western traffic into the city from the 
Pennsylvania Turnpike, “A trip 
through hell/ J one truck driver said. 



CHICAGO 

Dan Ryan, Edem 

Hypnotism and confusion 
typify Chicago's problem traffic. Chica- 
go itself isn't bad. The streets ere 
straight arrows: You can see home 20 
miles away in rush hour. But not on the 
"Dirty Dau PJ (1-901-94), The trouble Is 
confusing on-off feeds, squeezes and 
lane drops. Some exits, like one to the 
Eisenhower Expressway, spiral down 
into a single deadly lane— the crazy 
son of windup exit that should be 
barred by law. 

Even worse is the giant waterfall of 
traffic that pours down into the Dan 
Ryan each morning from the Kennedy 
Expressway , where reversing commut- 
er lanes— east in the morning, west in 
afternoon — help get visitors to Chicago 
in trouble. 

Visitors should beware the Ryan. 
There are eight lanes each way, 16 in 
all. If you ever get in Lane Mo. 8, you' ve 
got only seconds to fight back across 
seven lanes to make your exit. No won- 
der that in three miles, last year, there 
were 1,474 wrecks! 

Chicago's other hot spot is at the 
north end of the famous Edens 
Expressway (1-94 Extension!. Let's say 
you're just in from Florida. Maine. Tex- 
as or California — you've driven l.&OO 
to 1,060 miles without a traffic light. 
Suddenly: uproar. Everyone slides, 
tires smoking , toward the CLavey Road 
traffic light. 

The Illinois DDT has tried every- 
thing: strobe lights, signs, rumble- 
strips. The accidents just keep com- 
ing. Ld despair, an engineer cries; 
"How do you cope with Interstate hyp- 
nosis'? 



HOUSTON 

24-hour nah 

□n is drowning in 
sheer numbers. The rush hour in this 
booming city, which has outgrown its 
own belted highway system, begins at 
midnight and ends at midnight. Even 
going through Houston on I- 10 at 4 
a.m. , the author found, can be wild; a 
melee of shifting, rushing traffic made 
worse by a jungle of beadlights- 





SSC\ BALTIMORE 

Tipsy drinn 

La brief, the big problem in 
Baltimore is said to be drunk drivers. 
When even California drivers talk 
about itr Baltimore definitely has a 
problem! You should stay out of Balti- 
more, especially at night. I've ridden 
with city police patrols and 1 even feel 
sorry for them. 




" VCLEflVTPfD 

•, TRAFFIC UGH r jSj 



16 LAMES 
OFlFfAFFK 



* l ' * VVfD'r 

k/ £XPY 



OHARti 



I *74 U/J?£CK5P€tf 
n VFAE-nN 
I I'M-lESTRETCi 



ElSfcNHOWf K EXf^ y 



CHICAGO 



VIII ! 



Chicago's Dan Ryan and Edens Expressways 
funnel 16 lanei down to a traffic light. 



Despite its bad record, the pres didn't 
damn Houston as vociferously as they 
did some other places. 

Moat fearful crunch area is the inter- 
section of the partly built 1 L B-8 J 1 and the 
Imperial Valley Road near Internation- 
al Airport. The problem: There are too 
many expanding developments, a man, 
offices and motels. Runaway develop- 
ment causes many Houston express- 
ways to suffer from severe arterioscle- 
rosis. 
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Chuck baIim md Avatar grtti gu «tt at 
(he door, me BS-pouiKf Avatar three 
orHjoard processors to petform tasks 




F¥OTG SV ROCfH RCfJMfTT 



Mart Arc's Eir-O Gate features a Motorola 
experimenter s board. The user can cow 
ttanrtjy change inputs TO expand memory. 




PHQTO KROGER HNNETl 

Author Tom CajrolJ works on hfcs next robot 
called Ultima. In his shop with him is squirt 
which Is a 3 -foot 'high android. 



The Smartest 
Homebuilt Robot* 





PHOTOS pv ftfWJ WCX/F 



Jim Mill's robot, called 
Charlie, can't really read 
Popular Mechanics; as shown In 
the photo | far left!. But hr can 
"sense ” wails electronically and avoid 
running Into them. The robot Is being 
rewired lo coordinate hand movement with 
sensing. The processor unit (left) controls 
the 200- pound robot. The arm and hand [above | 
are able to grasp and lift heavy objects. 



America's hottest new 
robots are being constructed 
in the workshops of amateurs 
who have a vision for the future. 



BY TOM CARROLL; Illustrated by Par Ruggero 



/ 

/ 
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guests have arrived and are standing a hcmt 
■ your host's elegant oceamside home, exchang- 
I i ng the social chit-chat of the d ay. Suddenly , the 
host excuses himself, taps on the kitchen door and 
says, "Sam, you may serve the hors d'oeuvres 
now/' 

The door opens silently and out rolls a shining; 
squat robot deftly carrying a tray of olives and mini- 
sandwiches. The silver mechanical servant, reminis- 
cent of R2D2 of Scar Wars fame, glides among your 
friends- Its synthesized voice coaxes the guests into 
serving themselves from the tray, but the robot also 
takes orally-recognized orders for food and drink. 
Then the host's faithful servant retires to the kitchen 
to prepare crab. 



How far from reality is this picture? The finished 
product may be some years away, but the technology 
is with us today And, while there are about a dozen 
companies producing kits and ready-built robots, the 
state-of-the-art in home robots is being accomplished 
by the "scratch" robot builders, 

Jim R01 of Covina, Calif., is somewhat typical of the 
home robotics experimenter. A parts department 
manager for an automobile dealership, Hill hand- 
crafted his second robot, Charlie, from auto power- 
seat motors, aircraft flap actuators and numerous sur- 
plus items. The 200-pound, computer-controlled 
robot has a level of sophistication unequaled by its 
industrial counterparts. Constructed over four years, 
Jim made his robot using basic shop hand tools. At 




Ultima Is a strong-arm' 
robot with a computer 



.COMPUTER BOARD 
AND CONTROLS 



HEAVY-DUTY WHEELS' 
COVERED FOR PROTECTION 



DIRECTIONAL 



DIRECTION SENSOR 

ELECTRIC WHEELCHAIR 
MOTOR (BEHIND COVER} 



EXTERNAL KEYBOARD (ABOVE! 
CAN COMMUNICATE WITH 
'DflOfD BY RADIO LINK 



DISK DRIVE [INSIDE ROBOT \ 
AND OTHER 
ELECTRONIC PARTS 



ARM DRIVEN BY 
OFFLOAD WINCH MOTOR 
LIFTS UP TO fOG LBS 



ROBOT'S BODY SEAM 
FOR ROTATION OF 
TOP FOR SCANNING 



PM t drawing of Tom Canon & Ultima 
robot shows the complex series of 
processor boards and machinery that 
will make this unit a household helper 
when it's completed. Ultima uses Infra- 
red seniors and a directional microphone 
to (ell Its “brain" where It's heading, 
or that people or animals are blocking 
the way, The robot tan move In any 
direction on its motorized wheelchair 
base. A seam In the body about halfway 
up allows the android to iwh/el, The 
robot's arms can lift up to 100 pounds 
with the power provided fay an off-road 
winch motor, shown protruding near the 
shoulder In the cutaway. Ultima can 
negotiate steep inclines even move 
over shag carpets, while IT performs 
Its tasks, such 35 retrlevfng packages. 
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present, the robot can ' 'sense" waits 
electronically and avert them. Jim's 
goal Is to coordinate the robot's vision 
system with basic hand movements, 

Mark Arc, a marine electrician from 
Long Beach, Calif., took another ap- 
proach in fabricating Sir-OGaie. This 
robot consists of a mcroprocessor-con- 
t rolled moiorkzed base with a small 
claw mounted on a telescoping boom. 
The base serves as a small tabletop and 
the robot can pluck small objects from 
it s top. Surplus motors and a retract- 
able electric antenna assembly supply 
power and radio-control direction. Sir- 
O-Gato uses a Motorola "6600-based rJ 
experimenter's board, allowing a user 
to change inputs continuously. 

A technical consultant from Ohio, 
Chuck Balmer of Urbane, constructed 
Avatar, an interesting little android. 

The 'droid stands 36 inches high 
end uses three on-board processors to 
control the movements of its B5- 
pound body B aimer used his knowl- 
edge from computer consulting in 
developing links to Avatar's separate 
computer and. disk drives. Baimer and 
a partner are now developing plans 
[q market a multipurpose home 
robot 

My interest in robotics dates to the 
late '50s, when 1 built a crude robot out 
of plywood, tin and old jukebox parts. 
This was typical of early experiment- 
ers- Relays and bumper switches 
served as logic and sensors. 

The advent of inexpensive logic inte- 
grated circuits allowed robots to have 
more onboard intelligence, due to the 
small size and very low power drain of 
these ICs. But it was not until the intro- 



duction of the microprocessor chip that 
smart mobile robots became a real pos- 
sibility. Robot instructions no longer 
had to be "hand-wired'" in. They could 
now bo programmed and these pro- 
grams updated by sensory inputs. 
Though trailing the mionocomputer 
hobbyists by about 10 years, home 
robotics is now booming. 

The home robot builder usually ends 
up tearing apart his creation to improve 



Ultima will be able to 
answer the telephone or 
respond to emergencies. 



it. Even the kit and ready-built robots 
work their way back to the workbench 
for modifications. The appeal of robot- 
ics is the many scientific disciplines 
Involved; electronics, computers,, me- 
chanics, optics and speech technology. 

Get a group of amateur roboticists 
together and ideas from each of these 
disciplines are bound to flow. Having 
gathered many suggestions on designs 
for the “ultimate" home robot, l cou- 
pled them with my own ideas and the 
most current technology to begin build- 
ing Ultima. 

Home robots have always been 
plagued by physical weakness, an 
inability to travel uphill, over rough ter- 
rain or even on shag carpets. Most 
robots have extremely limited lifting 
capabilities* unable to lift more than a 
pound or so. Ultima will use electric 
wheelchair motorized wheels for effi- 



ciency, quietness and power. These 
motors can cany more than £50 pounds 
at walking speeds for eight hours or 
more. Off- road vehicle winch motor 
assemblies provide power for the 
robot's arms Even though they draw 
50 amps, or more at stall loads, robot 
arms driven by these motors should be 
able to lift 75 to 10G pounds and grasp 
objects at floor level and raise them to 
52 inches. Heavy-duty hearings, thick 
aluminum plate and large-capacity, 
gelled -electrolyte batteries allow for 
strength and object handling capabili- 
ties approaching that of a human. 

Other features such as radio link to 
my household Apple computer, track- 
ing wires buried beneath my carpeting 
and a gyro-navigating system will help 
the robot in a structured home environ- 
ment, A simple verbal command, such 
as “Get me a glass of juice, 1 ' will send 
Ultima through the house. Actually, the 
robot would only be following a simple, 
programmed routine. 

The onboard computers can be pro- 
grammed through a radio link or 
through the built-in floppy disk drive. 
In this manner* Ultima can answer the 
telephone or front door, monitor house- 
hold conditions, or respond to emergen- 
cies without direct connection to out- 
side devices. The onboard gas, smoke, 
heat and object -detection sensors can 
create an alarm condition that can call 
the police or Bra department. 

If you're interested in experimental 
robots , write to Robotics Experimenters 
Amateur League, Box 3227, Seal 
Beach* Calif. 90740* or Robotics Society 
of America, 200 California Ave„ Suite 
215* PaJo Alto, Calif 9430B FM 




Modular home [left) Includes a walking robot | center | mat can perform household chores, even setting the dinner table \ right). 



Japan Loves Robot House 

W e often hear about the utiwgmy superiority of Japanese 
technology. But Japanese engineers marveled Last year 
as they judged a "robot" home designed by students and fac- 
ulty at the Illinois Institute of Technology. The modular home 
was given the $40,000 grand prize m the Osaka International 
Design Compel ilaon. The house can bo assemb led in scores of 
configurations from clip-on modules. Interior or exterior Avails 
may be replaced on the rigid steel frame. The prospective buy- 
er can sit down at a computer terminal. enter data on his life- 
stylo and economic condition and watch a highly sophisticaied 
program assemble the modulus to b is Specifications. 

But the part Of the house most appealing to the technologi- 
cally oriented Japanese was its control system. The Illinois 



team viewed its house as a machine, and electronic controls 
became a central theme of the design. The bouse has a decen- 
tralized computer network, meaning that oaoh "statical 11 {kitch- 
en. heating, cooling and the like! is controlled by o mitmpn> 
cessor. An ovemaer computer monitors operation of the micro- 
processors. Finally, the 11T home includes a voice-activaxed 
robot with infrared sensora and sophisticated arms and hands. 
The robot can be programmed to sot a table, answer the door, 
□r bring in the dog and put out the cal 

Rrof. Chorlos 0wons r who led the project, emphasizes that 
the robot does not yet exist, and that the house can be con 
smieted today without the robot and still bo valuable to its 
owner. But Che age of robotics is much closer than just around 
tbs comer And the FT robot certainly hetped soil the house of 
the future to the Japanese.— D.£’. 
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PM ANSWERS 

The Most -Asked Questions About 

Motor Oil 

Oil is one of those "black magic" products that none of 
the experts can seem to agree on. 

8Y MOI?T SCHULTZ 



T he subject of motor oil evokes more questions 
from car and light truck owners than any oth- 
er automotive subject. That's what 20 years of 
mail sent to PM's Car Clinic has told us. Here are 
samples of some received recently: 

"My gas station guy advises changing oil 
every 2.000 miles- The manufacturer says to do it 



every 7,500 miles. Whom should I believe?" 

"Will it do my old klunker good to feed it the 
most expensive oil?" 

"Do oils that advertise themselves as gas-sav- 
ing live up to their billing?” 

Here are the answers to these and Other most* 
asked questions. 



@ m tf oil doesn't wear out. why do 
m 1 have TO change it at regular 
unervaig? 

j gL m True enough, oil doesn't wear 
iSria b gui — but the additives in oil 
do. Furthermore, oil gathers and holds 
contaminating agents. If you don't 
change oil regularly; those agents {acid, 
asphalt and resin}, which are by-prod- 
ucts of pflmhndinn gain dominance as 
additives are depleted. In time, they 
can ruin an engine. 

High-quality motor oils have the fol- 
lowing additives {chemical compounds) 
put into them by oil companies: 

■ Oxidation and bearing-corrosion in- 
hibitors . Engine heat causes oil oxida- 
tion, which results in thickening of the 
oil and erosion of some metals used in 
bearings. Inhibitors slow down the rate 
of Oxidation and form a temporary 
shield on bearing surfaces. 

■ Bust and 1 corrosion inhibitors- Com- 
bustion produces water and acid that 
can cause rust and corrosion. These 
additives keep water fra m metal by 
holding il suspended in the oil, and 
they also neutralize acid. 

■ Four-point depressants. Qif thickens 
as temperature falls and flows more 
slowly, depriving engine pans of neces- 
sary lubrication. This results when cold 
ambient temperature causes the tiny 
wax panicles found in oil to crystallize 
and form larger honeycomb structures. 
Pour - point depressants, which are 
found in oils designated ’ W for use in 



cold weather, prevent wax crystalliza- 
tion, 

■ Det argon t/dispersan i additives. As 
some combustion by-products mix with 
oil p they can form sludge and varnish 
Urn ire harmful to the engine. These 
additives keep by-products suspended 
in such fine form that they can't clump 
together 

■ Foam inhibitors- As oil circulates, air 
causes tiny bubbles to form. Those bub- 
bles can reduce the oil J s ability to lubri- 
cate. Furthermore, since air bubbles 
are compressible (liquid oil isn't), hy- 
draulic valve Lifters filled with bubbly 
oil con collapse and hasten valve-train 
wear. 

There are more additives that give oil 
capabilities other than those needed for 
engine protection: 

■ Viscosity index (VI) improvers- Oil 
gets thicker when it's cold and thinner 
when It's hot. Muluviscoslty oils con- 
tain VI Improvers that keep them flow- 
ing more or less consistently as the 
ambient temperature changes from 
cold to hot and vice versa. 

■ Friction modifiers These recently 
developed additives reduce friction in- 
side an engine, thereby increasing fuel 
economy. Oil with friction modifiers 
often has the term 'gas'saving'' print- 
ed On the container. 

According to the SAE (Society of 
Automotive Engineers}: ^Friction re- 
duction for improved fuel economy is 
now considered a vital component of 



engine lubricant technology . Ji Two 
round trips from Mew Jersey lo Flori- 
da- — one of them using a gas-saving 
oil — convinced me of the value of fric- 
tion modifiers: On the trip using ordi- 
nary oil, my car averaged 37.5 mpg. On 
the trip using oil containing friction 
modifiers, it averaged 23.4 mpg. 

m Should 1 mix an over-die- 
m counter additive with my mo- 
tor oil? 

M "High-quality motor oils are 
■ chemically balanced products, 
and aftermarket additives provide no 
benefit other than those the oil already 
gives/' says Monti Hunstad of General 
Motors Research Laboratories 

Oils having familiar brand names 
and carrying the SF and A5TM desig- 
nations possess a full range of addi- 
tives; they are the most expensive. 
However, you can purchase such oil 
from discount stores and even food 
markets for as much as 50 percent less 
than at service stations. 

@ m How do 1 pick the right oU for 
m my car? What does all that 
alphabet soup on the label mean? 

H Every oil container provides 
■ the following information: 

■ Service classification . In 1970, the 
American Petroleum Institute (API), 
American Society tor Testing and 
Materials (A5TM) and SAE combined 
to set up the API Engine Service Clas- 
sification System There are nine destg 

fJVeasa turn to pagiF 130 } 
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Toyota 4 van (left I features futuristic Styling on a short wheel base. Big VUf Vanagon { right f has motfl room. 




MfuutoJsftt says Its Vista is really a car, but m practical, vanlike styling makes everyone calF it a minh/an 

PHOTO BY VXI HUBEP 93 









s the full- sized American station wagon sinks slowly into oblivion, half a dozen 
minivans and similar vehicles are making their move to take its place. You can 
buy four different entries today — five if you count Dodge and Plymouth sepa- 
rately. By this time next year, you'll probably find three more in dealer showrooms (see 
What s Up Next on the next page). 

The four we drove are the Volkswagen Vanagon, Chrysler' s new T-l IS minivan, the 
Toyota Van and the Mitsubishi Vista. All look and behave quite differently, but they do 
serve the same purposes. Each can carry seven adults, and they do it with much greater 
economy, efficiency and, in some cases, more cargo capacity than the big station wagons 
of yore. If you're in the market for one of these vehicles, here's what you ought 10 be 
aware of r and look for: 

The roomiest of this group is the VW Van agon, It r s the minivan's godfather and really 
sets the standard by which, I feeL we have to measure the rest. For sheer spaciousness, 
of the others even comes close. 

True, the Vanagon uses a 30 -year-old design, but it's boon updated many times. And 





MINIVANS— SPECIFICATIONS 



Vehicle 


Iflt Dbplicmenl Horwpower 
Price |et Jen. le.j « rpfli 


Cargo Cep. 
lev. ft.) 


Payload 

m-i 


wnniqni 


Length/ Width/ 
Height (lit.) 


Curt 

Weight (lit.) 


Fuel Cap. 
10*1) 


€PA Mileage 

(eliy/hwv) 


Chrysler 


$0,676 


2,213/135 


101 ® 5,200 


125.0 


1,200- 


112.0 


175.9/68. 9/64.3 


2911 


15.0 


24/09 


T-Van 










1,700 












MHeublshl Vltta 


M.2M 


1,997/132 


38^5,000 


63.9 


1JOO 


1033 


1 74.6/64.6/59.6 


2,493 


13.2 


28/40 


Toyota Van 


$0,993 


1.998/122 


90 ® 4.400 


149.0 


1.500 


8@.0 


175.4/65 7/71.5 


2,925 


1S.1 


25/31 


Volkswagen 


$11,700 


1,915/117 


B2# 4,000 


201.0 


2,000 


969 


179.9/72 6/77 2 


3,400 


15.9 


19/27 



Venagon 

Note- All dab for base models . Maximum sealing tor ail vehicles is seven pe Ssengers . Chrysler and Mitsubishi have Irdfit 
engines with tront- wtoel d n ve ; Toyota has mid-er&girie with rear-wheel drive. Volkswagen tias rear engine with rwd . 



MINIVANS— REPORT CARD 

CHRYSLER MITSUBISHI TOYOTA VOLKSWAGEN 



Acceleration 


e 


s 


8 + 


C 


Handling 


0 + 


c 


8- 


B- 


Braking 


A 


c 


D 


B 


Ride 


A— 


A 


B 


B 


Fuat economy 


0 


A 


B 


B 


Seating 


A 


A 


A 


A 


Vision 
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WHAT'S UP NEXT? 



I n addition to those four currant antries 
in the iniruvafT/Eiijcrowagon fie kt, there 
are 01 loast Uu-fttr utliars Ihal are being 
readied for 1365 intrqd uctian (see A Roal 
Family Car: Th& Garagoabie Van, page fiG, 
June 'S3). 

General Motors has been testing sis 1 '/r 
box M ■ Van, which will haw rtMrdrive, the 
3 5 -liter Iron Duke Four for standard pew 
or, with Chevy's 2M VE and perhaps Gfcds- 
nwbile's 4.3 VG optional. The M-Van 
weighs about 200 pounds less than 
Chrysler^a T-115 &nd will coma in both 




AtfWaft mini will debut In BS. 



passenger and cDnunamai versions. It 
might even be available with optional 
4wd_ Logit for easy -gut sea ts and lots of 
versatility. 

Ford, meanwhile, plans a 1985 V? intro 
fbr its so-tailed AGrovan . Similar to ibe M- 
Van. Ford’ s entry wiU olfw the four-cylin- 
der and VS engines available m the Rang- 
er and Ottmca II, It's also reai^drtve, but 
could be 4wd r Os well, Rumor has it that 
Ford's Aorovan will use seme body panels 
from ojdstihg Chib Wagons and Econo- 
tines. so it won't be completely now 

From Japan comes wprrf that 
Mitsubishi might import the 4wd 
Delica mini van This short^wbwl* 
base vehicle Shams mechanicals 
with the Montero twe PM 4WD 
Com paris on Test, pa fit 6 0, July 
'83), but carries six to seven peo- 
ple or a |gt of cargo. 

And Nissan could always bring 
in the Prairie, a Iront^ngmod;, 
fwd eight-sealer ihal borrows its 
engine and driveline bom the 
StanaaTHilsor. — Af.i 






Ws new wetgr-coolod engine gives 
the Vanagon more power and greater 
silence than it's ever had before. This 
engine still uses the opposed-four lay- 
out, but nothing interchanges with its 
aircooled ancestors. Transaxle ratios 
have also been changed. The Water- 
boxer Vanagon delivers 22 percent 
more horsepower and 1 9 percent better 
Fuel mileage than before. 

The Vanagon s two rear benches 
unbolt with simple hand tools— an 
operation that takes about 2D minutes. 
With the rear seats out, cargo volume 
measures a room-sized £01 cu. ft. Tha 
next biggest in our group is Toyota's 
Van at 149. S cu. ft. and then the 
Chrysler T-115 van (marketed as the 
Plymouth Voyager and Dodge Caravan) 
with 1£5 cu. ft, 

I should mention that the Vista r also 
acid by Dodge and Plymouth dealers, 
isn't really a van at all. nor does Mitsu- 
bishi or Chrysler Corp. coll it drBh 

Rather, the Vista takes an the config- 
uration of an abbreviated station wag- 
on, The part that's abbreviated is the 
engine compartment, where the E.0- 
Liter Four stands crosswise and drives 
the front wheels. Otherwise, except for 
being about 10 inches narrower than 
traditional American station wagons, 
it's almost as spacious for seating, but 
not nearly so roomy for cargo. Thar's 
because, while the three true vans 
make it possible to remove their mar 
benches, the Vista doesn't. Its seats 
stay anchored down r but the split seat- 
backs fold forward individually or 
together for load carrying, giving a 
maximum 63-9 cu. ft. of volume, Or. 
you can recline the seatbacks lo form a 
two-person bed. It's not a tremendously 
comfortable bed, being short and never 
quite flat, but I suppose it'll do when all 
the local motels are Full. 

The easiest seats to remove are those 
in the Chrysler T-van and the Toyota 
Van- You merely flip some levers, tug. 
and the seats pull free. One strong par- 
son can lift a bench out, but It's best to 
share this job with a friend. The Teyo- 
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ta r s second bench regimes to form a bod 
in combination with the rear seat. 

The Chrysler Tuvan's two rear 
benches, unfortunately, don't recline, 
but they do interchange Thus, you can 
remove the two-place second seat and 
replace it with the folding thiee-plaoe 
rear bench, leaving a good-sized cargo 
deck aft The T-van also has a low load- 
ing stil and offers a completely flat floor 
light up to the front-seat pedestals. 
None of the others do. 

One space problem with Toyota’s 
Van is the fact that its engine stands 
between and slightly behind the two 
front buckets. The tan, upholstered 
engine cover forms a ”T” with the 
crosswise bulkhead, and together they 
take up a fair amount of floor space. 
Since the Van uses rear-wheel drive, its 
flat floor stands fairly tali, so the lift- 
over sill is high. It's not so easy to get 
things in and out of this vehicle, {in- 
cluding its seats) as with the T-van. 

Chrysler" s T-van 

To me r the most fiin to drive and the 
most generally cooperative of these 
four vehicles are, first, the Chrysler T- 
van and, second, the Vista wagon. 

The T-115 blends the tali seating 
position of a van with the riding com- 
fort and silence of a big station wagon. 
It handles well, maneuvers like a dream 
and never feels oversized- Its ride on 
paved roads is superb, though on rough 
surfaces it tends to get a little quirky; it 
could! use better shock control 

T-vans come with two different 
engine/transmission combinations: Mo- 
Par's own 2.24iter with five-speed 
manual transmission or three-speed 
automatic, and the Mitsubishi 2.6 with 
automatic only. Although I usually pre- 
fer manual transmissions, in this vehi- 
cle ['ll take the automatic. The 2.2 lacks 
low u rpm torque, and you move away 
from stops by slipping the dutch. In 
either form, though, the T-van acceler- 
ates briskly enough. It'll do 0 to 60 mph 
in 15 seconds with the 2.2-tftar and 
manual five-speed, or about 1 4 seconds 
with the 2.6 and automatic. 

There's a touch of torque steer dur- 
ing hard low-gear acceleration, and the 
manual shift linkage lacks precision. 
With tha five* sjieHd . you also have lo he 
ready to downshift, from FIFTH tor even 
FOURTH) in hilly country, but THIRD 
winds out to an unhuzzy 65 mph. If 
you're willing to shift and keep up the 
revs, you'll be perfectly happy behind 
the T-115's more economical manual 
transaxle. 

Mitsubishi Vista 

The Vista feels even more like a con- 
ventional station wagon. I found the 
ride very comfortable over all sur- 
faces — controlled and nicely modu- 

cum to Pago 155J 



Plymouth Voyager 




Not surprisingly, the interior (rfChiydersvan^ir-a-ear-chassfs looks like * typical American 
sedan {left! with a cdumn-moivited dimer ter the automatic transmission. Service access to 
the standard K -car engines [2.2- or 2.6-llra Fours) Is good. 



Mitsubishi Vista 




The VHta i Interior | left | ii typical of Japanese automobiles, with lot? of little trays and 
cabinets for storage. There are two glove compartments plus a drawer under one seat. 
Transverse rwo-Jli er engine Is based on Mitsubishi's CordlaTredla sedans 



Toyota Vmn 




Toyota Van Is a conversion of the Town Ace commercial vehicle. Restyled interior (left) has 
the ume dean look as the exterior. Engine Is under a housing behind the bucket seats, 
which takes up floor space and makes access less than Ideal. 



Volkswagen Van agon 




VWs Interior (left] I* all Wat* plastic. Just like any Other German economy or. The long 
fhMter b definitely truck Uke Rat Four engine It reached through a hatch in the ratted urge 
Itoor. Service access Is good for most hens from above or below. 
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More 
Portable 
Than Ever 



Everyone loves movies, but VCRs 
are replacing film — not only in 
versatility, but in portability. 



BY ART ZUC KERMAN 
Photographs by Bill Ashe 

I d case you/ve been wondering what became of 
all those people who used to immortalize their 
family doings on film in home movies, you can 
now Find them op to their old tricks in a new way — 
home video. 

Leading the pack is the new Betamovie, -devel- 
oped by Sony. It's a combination videocassette 
recorder and camera that weighs under 6V2 
pounds, ready to go with battery and cassette (AH 
other VCRs require that you purchase an add-on 
camera.) 

Like the Super- 6 him camera it replaces, Reca- 
movie is only for filming. Jt can't play back what if s 
recorded — all others here do have playback. With 
Betambvie r the playback job goes to a conventional 
VCR. Betamovie is also like a SuperB camera in 
that it uses a through-the-lens H optical viewfinder, 
not an electronic viewfinder- 

But instead of a three-minute, 8- mm film car- 
tridge; it uses a fgll-Stze Beta cassette that can take 
three hours and 20 minutes of recording. It's 

(Please tur n t o page IBB } 



Is a luperponable unit with both ■ 
1 VCR arvd a camera, the combo weighs 6V,- pounds. 

I JVC HKIU uses the new JO-miriirte VHS Compact 
1 tapes so that you un easily cany the unit around. 



ft£A VJP *00 loom Ilk# a conventional homtVCR, but 
yOu cart JJTt out the recorder section to shot* your tape. 




VC-SSOO Is a VHS-f&rmat machine that has a 
anti accepts an optional rechargeable battery. 



! VRHfDBK has a Stay-at-frome Uner antf 
I a portable VCR unit. it also offers One Touch Recording, 



K It a combination unit with 
marry of the vftMtt features, but at a tower price. 




JVC HR-C3U 

with optional GZ-ZCU camera 



Magrtavox VR8400BK combo 



1 .5 



% 



Slurp Vt lrt h art uKrallghrweigtni. VHS-fnmat por- 
table that weighs In at 5,J pounds with the battery. 
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Vou don't need a computer if you want to wine your 
J home so it practically thinks for itself- The latent 
home-control hardware does more than ever before- 
Weil explain some of these stand-alone units, then 
take a look at a couple of systems that do use your 
computer as part of their brain centers, 

Inspired by the demand for security — An estimated 
$14 billion was spent nationally in 1 933 — firms such 
as Anova Electronics of San Mateo , Calif. p have devel- 



Most sophisticated of the hwne-conrrol system* I* Tomorrow- 
hotse from Compu-Home, This one do« use a computer; an Apple 
lie. Pam Iraldt include board A P the Echo IJ speech-iyrahesli 
device; hoards A and C whteh send the computers command* to 
home appliances and board D r the IhuTderdock 



9a 
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HSR s system X10 teatum an optional clmerfprogrammFng unit Homeferain | above | must be programmed by the deater s computer, 

(left) for controlling home appliances. Modules [right) plug into the but then It operates on to own to control tile house. The system 

house wiring. The appliances plug into the modules. 1200 from CSI (on top] needs a dedkated personal computet. 




^9 
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oped stand-alone home-control systems. Its Master 
System combines a telephone center and appliance 
control with its home-security setup. 

With the three-piece Master System, you can install 
a wireless home- security system that monitors intru- 
sions. If it senses one, it sounds an alarm, turns on the 
lights and phones a prerecorded message for help to 
anyone you choose. During personal emergencies, or 
whenever the smoke detector is activated, the Master 
System also automatically dials an emergency num- 
ber. 

In addition, this system integrates a Telephone 
Center — which includes a pushbutton phone, two- 
way speakerphone, 16-number auto dialer and 
answering machine — with a remote beeper that 
allows you access to this system from any location. 
And the Master System provides complete appliance 
control by giving you instant or remote access for up 
to 16 lights and appliances. 

It's not an inexpensive system, at over S90Q r but 
it's a good example of all the things you can do with- 
out a home computer. 

Even simpler 

The best-known home control unit is the B5R Sys- 
tem X-10 from BSR of Blau veil* N Y. Although this 
system has been modified to work optionally with 
home computers, it began as a stand-alone unit. 

The basic System X-10 consists of a master control- 
ler/timer and control modules Using a,c. house cur- 




Detailed floor plan on jcr«n of the Toffwrowhotae computer 
system can easily be customized to your own home. Plan shewi 
controlled appliances and a graph of interior temperature. 




Press-on pictures of appliance! and lights allow you to set up the 
keyboard of a 9SR X-10 timer, 1 programmer unit exactly as you 
need it Labeii may be changed as needs change. 



rent, the X-10 communicates with each module and 
tells it when to turn on or off, The module then con- 
trols the appliance or light plugged into It. 

Each control module responds only to a signal with 
Its code number. This is because the house wiring 
ads as the antenna for this sytem. Each module is a 
two-way radio transmitter, and if there were no 
encoding feature, it would he possible for your system 
to respond to the signals sent by another BSR system 
in your neighborhood. 

Another stand-alone system is the Gulf + Western 
Sensaphone, Not only will it allow you to monitor your 
home (Here's Your Ultimate Telephone Center, page 
100, Jan. 84), but it will also help handle emergen- 
cies while you r re away from home. Using sensors, the 
Sensaphone monitors for burglars, fire or other trou- 
ble, If it senses something is wrong. It will auiomati- 
cally dial the proper authorities and inform them of 
the problem with a voice-synthesized message. It will 
also phone you, wherever you are, and inform you of 
the trouble. 

Computer sophistication 

Although stand-alone systems are powerful, they 
aren't as versatile as home computers. But you don't 
have to make a sudden leap into home computers 
because there is a way smtion In our journey— the 
$999 Homebrain from Hypertek of Whitehouse, N J, 
The brain in the Homebrain is a tiny microcomputer 
chip. Once it is told what to do (by a personal com- 
puter program), it carries out the instructions inde- 
pendently. 

Homebrain controls up to 256 optional wireless 
home control modules by sending signals down your 
home's a,c. wiring. It not only talks to these devices 
and gives them orders, but it also listens. For 
instance, it can monitor thermostats, motion detectors 
and smoke detectors. If it senses something amiss, 
relays are activated which can sound sirens or turn on 
emergency lighting- The same relays can activate 
telephone dialing equipment to relay the alarm to the 
authorities. 

Homebrain is an excellent example of the marriage 
of stand-alone and home computer technology. The 
instructions you give it must be fed in from a personal 
computer. But once those instructions: are encoded 
into the Homehram, it needs no further contact with 
that computer. Instead, it relies on its own “brain.” If F 
for some reason* you want to change the instructions, 
you must link it to the home computer again and give 
it the new information. If you don't have access to a 
home computer, the dealer will probably be able to 
provide this service. 

Although our Smart House is versatile, all the 
devices so far can't match the flexibility of a home 
control system run directly from a personal computer. 
Such a system is the Tomorrowhouse, a software and 
hardware package from Compu-Home Systems Inc. 
of Everett, Wash. 

It consists of an Apple II or He microcomputer* spe- 
cial computer program and a variety of plug-in 
boards, such as an Echo H voice synthesiser board 
from Street Electronics of Carpinteria, Calif; a Thun- 
derclock from Thunderware of Oakland, Calif.; and a 

rum to Jj?® 
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Except for the “Quattro ' badge on the trunk Md. Audii 4*4 look* identical to its fwtf companion model, Note io w i Lance. 



DRIVING THE AUDI 4000S QUATTRO 



Audi's 'baby' sedan gets 
fu/f-time 4wd from its 
fast, big brother. 

BY WADE HOYT 
Auto EcJitdf 

T he 4000 is the- smallest sedan chat 
Audi sells in America, and for 1984 
Lt becomes one of the most advanced. 
That's due to the addition of the full- 
time, all -wheel-drive system originally 
developed for the fast and expensive 
Audi Quattro Turbo sports coupe {see 
Ganaafs 4X4 Cruise Missile, page 
147, June 82), 

Unlike the turbocharged 160-hp en- 
gine in the Quattro coupe, the 4Q0G5 
uses a normally-aspirated, five-cylinder 
engine that produces US hp. This 2.2- 
liter engine has a new, less complicated 
Bosch ICE fue]- injection system that 
helps it produce 1 5 percent more pow- 
er than last year s version. That gives 
the 4QG0S a top speed of 1 15 mph and 
Q-to-60 times of 9.5 seconds. 

Compact four-wheel drive 

The most fascinating feature of the 
Quattro, of course, is Audi's compact 
4wd system, which has neither transfer 
case nor external front driveshaft (see 
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the drawing on a following page). 

A differential at the rear of the trans- 
axle splits torque between the front and 
rear wheels, The Shaft between this 
center differential and the forward one 
runs through a hollow gearbox pinion 
shaft, taking up no more space than a 
norma] front-drive Audi transaxle. 
Tgrque is carried to the rear wheels via 
an exposed driveshaft. The rear sus- 




Ftaecyltnder engine Is really crammed Into 
engine compartment , but mat service Item 
are easy to reach. Five see-through reser- 
voir* allow for visual fluid chetm. 

pension is independent, with the alumi- 
num rear differential case attached to 
the frame. 

Because there is no external front 
drivoshaft . the suspension doesn't have 
to be jacked up and the 4000S Quattro 
has the same 5-in. ground clearance as 
its fwd counterpart. 

full-time 4wd, of course, has the 



expected advantage of improved trac- 
tion on slippery roads But Audi points 
out additional advantages of increased 
drive train and tire life because four 
wheels share the driving torque, in- 
stead of the two wheels on a 2wd car, 
Audi also claims no fuel economy pen- 
alty, since the Quattro system has only 
3 percent more friction than th* 2wd 
car, and this is cancelled out because 
driven wheels have less rolling resis- 
tance than free-rolling ones, Nonethe- 
less, the Quattro 1 s EPA fuel economy 
rating of 21/28 mpg is only fair for a car 
of this size . 

Locking the cliffs 

Another unique feature Of the Quat^ 
tro drive train is that the center and 
rear differentials can be locked by pull- 
ing a switch on the console (you cannot 
Lock the front differential because that 
would interfere with steering). This 
gives greater traction in deep snow, but 
is not recommended for normal driving 
because it increases tire scrub. 

There are other disadvantages to 
locking up the differentials: When the 
center diff is locked, it forces the front 
and roar wheels to rotate at the same 
speed, cancelling out the effect of the 
front-to-rear brake proportioning valve. 
It also makes the car behave like a con- 
ventional 4wd vehicle, increasing its 
(Pie, a.fi? Hurt zop&g# t6ft) 
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Handy Home 
Accessories 



Clothes Hamper 



O rganize your laundry day by using 
this easy-to-bolld clothes ham- 
per. The %-in. pine cabinet is dimen- 
siemed to accept two standard 13x34 
in, fixed louver doors. A perforated 
hardboard back provides additional 
ventilation. 

Begin by ripping the cabinet bottom 
and two sides from a piece of 1X12 Mo. 
2 pine. 

The tid is a full* width 1 Xl3 (actual 
dimension: 11 Vi in. wide). Then dp 
four l 5 /z-in.-wide pine strips to make 
the two upper support rails. 

Assemble the L-shaped rails with 
glue and IVHn, finishing nails. Note 
that the back rail has a 'VWin- setback 
for accepting the hardboanj back. Also, 
you must rabbet the back edges of the 
cabinet sides and bottom io accept the 
back. 

Bore Viff-in.-dia. pilot holes at the 10 
screw locations in the cabinet sides. 
(The two wood buttons at the top eerier 
of each side are decorative only: they 
don't conceal screwheads.) Now, coun- 
terbore '/ft-in.-deep X l /z-in- dia. holes 
at all 1 £ wood button locations. 

Assembling the cabinet 

Next, glue and clamp the cabinet 
together. Continue boring the VtA-in.- 
dis. pilot holes into the cabinet cross 
members. Then, carefully bom Virin-- 
dia. screw shank holes through the cab- 
inet sides, but no? into the cross mem- 
bers. Now; assemble the cabinet using 
1 VHn, No. B fh screws. Check the cab- 
inet for square before securing the back 
with 3 /4*in., No, 6 fb screws. 

Sand the outer surfaces and ease the 
cabinet's sharp edges with t20^grit 
abrasive paper- Glue the wood buttons 
in place. 

Next, install the nonmortise door 



hinges. First, screw the smaller hinge 
leaf to the do&r- Then hold the door in 
position and screw the larger leaf to the 
cabinet. Finally, install four ready- 
turned furniture legs, available at hard- 
ware stores, as shown. 

Now, attach the door knobs, magnet- 
ic catches and lid stay. Adjust the hard- 
ware for smooth operation, but remove 
it before finishing. 

Apply three coats of polyurethane 



This functional plrw dqtiws hamper H com- 
pact enough for use In a bathroom, halfway 
or Jaundty room. The cabinet accepts stan- 
dard 1 2*2+-ln. lower doors. 

vanish to all surfaces, both inside and 
out. Be certain to sand between coat* 
with 220-grit abrasive paper — tfosario 
C&powszQ (original hamper design by 
Thomas J Kolbs) 
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Gravity Shelves 




THrre i no need fewyoj tq fasten thU twokjWf to the wall. Simply as scrrttfe the units and 
lean the 4x4 uprights against the wall. All of the shelf hardware faces toward the rear. 





T his contemporary , fully adjust-able 
bookshelf incorporates many fea- 
tures that aren't found in most book- 
shelf designs. 

For example, the unit leans against 
the wall and isn't fastened to it. And r 
unlike most shelving, the more weight 
placed on the shelves, the more stable 
they are. The shelves are comprised of 
3 *ft. units which can be added as 
needed. Each unit should contain three 
to five shelves. Also, note that the shelf 
brackets and standards face the rear, 
out of view. 

Making the supports 

Make the upright shelf supports from 
straight, kiln-dried 4x4s. If the lumber 
is twisted or bowed, even slightly, it 
will be difficult to assemble the units. 
After cutting the uprights to length, cut 
two grooves in each upright, as shown, 
to accept the metal shelf standards. Use 
a router or table saw and dado blade to 
cut the grooves. 

Next, line up the uprights on the floor 
with their bottom edges flush. Be cer- 
tain that the standards all measure the 
same dimension from the bottom of the 
upright before screwing the standard in 
place. Now, install a shelf bracket in 
each standard and place a straightedge 
across them. Check to see that the 
notches in the standards are properly 
aligned. 

Complete the uprights by gluing and 
nailing on the horizontal top section. 
Drive 3 -in. finishing nails in from the 
top and toenail in both sides. Glue on a 
heavyweight felt pad to the upright end 
which leans on the wall 

Shelf construction 1 
Make the 1 Win thick shelves from 
particleboard or glued-up Vein, A-C 
plywood- 

To assemble a unit, hold two 
uprights — be sure to have a helper- — 
with one shelf between them. Move the 
uprights the proper distance apart so 
that the shelf fits properly. Check the 
uprights for plumb using a level Once 
ymi'r* satisfied with the fit, put books 
on the shelf to stabilize the unit- Con- 
tinue adding shelves and books until 
the unit is secure. 

Add other units, one upright at a 
time, to complete the shelving sys- 
tem . — Bob Zycbok 
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Salt And Pepper 
Shaken 



M ake these simple, yet attractive, 
salt and pepper shakers on a 
drill press. Each shaker Is made by glu- 
ing together four ^-in.-thick hardwood 
dbacs. 

Qf the eight discs that are needed, 
four should he cut from a light-colored 
wood such as maple or ash, and four 
from a dark wood, like waJnui- 

Siait by cutting six discs — three 
Light., three dark — using a 2-m^dla, 
hole saw. These discs form parts B (4 
required) and C (2 required). Note that 
a 2 -in, hole saw actually produces a 
l 7 /*-in.-dia, disc. 

Pans A (2 required), which form the 
top of the shaken, must be cut differ- 
ently to prevent the hole saw pilot bit 
horn cutting through the top. First 
adjust the pilot bit so that it protrudes 
beyond the hole saw by about Vi in. 
Then bore just deep enough so that the 
hole saw cuts into ihe wood about Win, 
deep. Now adjust the pilot bit so that 
it J s Va in. inside the hole saw. Finish 
boring through the piece. Cut one light- 
colored top for the salt shaker and one 
dark top for the pepper. 

Making the discs 

Next, use a l-in.^dia. hole saw to cut 
out Ihe centers of the four middle discs 
(parts B}« 

Bore a Win.-desp X IvVtn.-dia, 
recess in the shaker bottoms (parts C). 
using a spade or power bit. The recess 
provides room for removing the cork 
stopper. Then center- bore a Vfe-in.-dia. 
through hole as shown. 

Glue and clamp together alternate 
color discs to form each shaker Car’ 
pentor's glue can be used if you don't 
fully immerse the finished shakers in 
water. Otherwise, you should use res- 
orcinol resin. 

After the glue has dried, sand the 
shakers smooth using first 80-grit abra- 
sive paper, then 100-grit, and finally 
120-grit. Next, draw a L /a-in.-dia. circle 
on top of each shaker and pencil on an S 
and a P. 

Use a l /t(rin.-dia. drill to bore a series 
of holes along the letter outlines. Com- 
plete the shakers with two coats of 
dear satin finish applied from a spray 
can. — Sam Alien 




Vou don't need a lathe to fashkm these art/Atxtv* salt and pepper shaken. Use only a 
drEN press end a hole saw- Glue (he har<h*ood discs together to form each shaker. 



salt and pepper shakers 
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Thb sturdy dieiTy luggage itjnd fokta flat jo that it wilt store neatly in a rioiet . in addition. 
It doubly « a helpful ienrtng tray |dghi| In either the dining room or bedroom. 
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Luggage 

Stand 



I f your guest room doesn't have a con- 
venient place for opening luggage, 
build this space-saving stand which can 
also double as a serving tray at a 
crowded dining table. When It's not in 
use, simply fold it flat for storage. 

Hardwood construction 

The stand shewn is made of cherry, 
but any other hardwood may also be 
used. Cut nominal Hn. stock for the 
legs and top rails (actual dimensions: 
l3 /]» in. thick). Then, sand all pieces 
smooth, using 120-grit abrasive paper. 
Bore a H-Ln.-dia. hole through the side 
of each leg, as shown, to hold the spin- 
dle. Mow rout the edges of each leg 
with a Vi-in. bead-anri-quaiter^ ro un d 
bit. 

Turn the spindle on a lathe- Cut the 
tail stock end first until it fils Snug in the 
Leg holes. Then turn the headstock end 
to match. If you don't own a lathe, buy a 
ready- turned spindle or use a simple 
hardwood dowel. Before assembly, 
stain ail parts, if desired. Then apply 
two coats of satin polyurethane var- 
nish. 

Attaching the Legs 

Next, fit the inside pair of legs Onto 
the spindle. Than screw the top rail to 
the legs, as shown Apply glue to the 
hole in the outer legs only and fit them 
onto the spindle. Check to be certain 
that glue doesn't squeeze out onto the 
inside legs. 

Now r screw the rails to the legs. Loop 
a cord around the rails to prevent the 
stand from collapsing, and place it on a 
flat surface until the glue dries. Be cer- 
tain that all four legi rest evenly on the 
floor. Then,, bore a Vta-in.niia. hole in 
each outer l@g as shown. Tap a Xto-tn. 
fini siting nail into the leg and through 
the spindle. The nails strengthen the 
glue joint and lock the spindle to the 
leg. 

Next, cut three strips of lawn furni- 
ture webbing (available at hardware 
stores), or seam strips of heavy canvas 
to fit around the top rails. Be certain to 
cut the strips to the same length before 
nailing them to the rail underside with 
three or four ^-in_ upholstery tacks. 

— Ralph WUk&s 
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<5 Wavs To Draw 



ways 

Bene 



er Plans 



Whether you're enlarging a PM plan or designing a project 
these time-saving aids will help you do a better job. 



SV RALPH $ WILKES 




MMWh&n you're planning a shop 
W project a perspective drawing 
will give you a good idea of the com- 
pleted prefect's thread irnensiooaJ ap- 
pearance. This simple guide helps 
maintain the correct perspective in a 
drawing, whether ymi'ro designing fur- 
niture or sketching a landscape. 

The only materials you'll need are: 
two yardsticks or Giimiiarty sized pieces 



Permanent Grid 
For Enlarging 

■project plana involving curves and 
m unusual shapes are often placed on 
grids. When enlarging such a plan, you 
must first draw a full-size grid. Then 
you draw in the plan, using the place- 
ment of the lines on the original as a 
guide to line placement within the 
squares of the fuhsije grid. 

You can save time by accurately 
drawing a permanent fulVsLze grid on 
poster board. Then lay a sheet of trac- 
ing paper over the grid to enlarge a 
plan. Your work will be uncluttered by 
squares, and you cm use the grid indof- 



of wood, ¥k X 2'A X 54-in, main sup- 
port of pinej two ^V*in. Mg. & wood 
screws to secure the yardsticks to the 
support, two small scraps of sheet steel 
or sheet aluminum, and six thumb- 
tacks. The last two materials fasten the 
device to a drawing board. 

To use the device, secure It and 
drawing paper to the board. Use a T- 
s quart? to draw horizontal lines, and a 



3/4" NO a RH WOOD SCREW |Z ffECO l 




SHEET 5TEEL 
OR ALUMINUM 



A perspective device, T-square. right-angle 
triangle and a sharp pendJ can help you 
make accurate perspective drawings, 

right-angle triangle to draw vertical 
lines- Use the yardsticks as guides in 
drawing the lines that go back to the 
predetermined vanishing points— the 
far ends of the yardsticks. 

To store the device, slip a rubber 
bend around the yardsticks to hold 
them to the main support Store ft In a 
closet, qr hang it on a nail from a hole 
bored in one end of the support. 




A permanent grid will eliminate t#» need to redraw a grid each time you enlarge a plan. 
Draw the now plan on tracing paper trials placed over the permanent qr Id, 
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mite] v- Two grids, on* of Va-in. squares 
and one of 1-in, squares, wii] serve 
most needs. 

You con also draw an original grid on 



SVfc x 14-in. paper and make extras on 
a duplicating machine, if you prefer to 
draw directly on the grid. However, you 
should note that the duplicated grid 



may be somewhat larger than the orig- 
inal. It may be necessary for you to 
change the sizes of other project parts 
slightly. 




Use an upholstery tack to hold one end of a length of Hat-link chain. Use the other end of 
the chain as a holder for a pencil, and you have an aid tor drawing ovemze ares. 



Flat-Link Chain 
For Large Arcs 

A 3-ft. length of a nickel-plated, flat- 
link chain is a handy aid in draw- 
ing arcs that are beyond die range of a 
compass. Anchor one end of the chain 
with an upholstery tack. 

This type of chain, available at most 
hardware stares, has links spaced 
about every 'A in, through which you 
can position a marking pencil. Howev- 
er, you can mark an exact length, too. 
For example, you can make two arts 
spaced exactly l !4 In, apart. Simply 
attach a paper clip to the stationary end 
of the chain and bend the clip until the 
pencil is at the exact distance needed. 
If the arc planned is greater than the 
length of the drawing board, make an 
extension of pine or other soft wood. 
Position the extension below and 
against the drawing board. Secure the 
stationary chain end with an upholstery 
tack to the exienskm h 




An Isometric chan hat guidelines drawn id scale of ihe three visibk sides of an object. 
Slipped under a sheet of tracing paper, the than helps you make freehand drawings. 



Isometric Chart 
For Sketching 

A n isometric drawing of an object 
depicts its three visible surfaces 
equally inclined. This means that all 
three surfaces have the same promi- 
nence. Many people who are beginning 
to draw find that an isometric drawing, 
which uses the same scale for all three 
dimensions, is easier to make than a 
perspective drawing. An isometric pro- 
jection chart has the scale and angle 
guidelines for each side already drawn. 
Just slip the chart under tracing paper. 
To use a chart, first determine the 
viewpoint and scale of the object you 
wish to draw. For example, I selected 
the left, front view of this counter. 1 
made each square equal to 4 in. Begin 
by drawing the comer of the selected 
view at the point where the three visi- 
ble sides meet (arrow). Count squares 
for height and depth. Rough in the out- 
line, then drew in the details. 
Isometric projection chans (and per- 
spective charts) are available at art sup- 
ply stores. An 11 x 14-in. Isometric 
chart comes in a package (No C426, $5 
postpaid) from Arthur Brown and 
Brother Inc., Z West 4£th St- r New 
York* N Y. 10036. m 
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WORKSHOP 

MINICOURSE 



Using cabinet scrapers 

It's a good bei that many home work- 
s hoppers are unfamiliar with cabinet 
scraperb. If you happen to be one of 
them. yOM r ve been missing out on a 
good thing. These tools excel at 
smoothing wood and. when properly 
sharpened, can yield a ready-to-finish 
surface without the need for tedious — 
and expensive — sanding 

Used with moderate to heavy pres- 
sure, these blades can remove saw 
marks, tool bums and milling defects 
such as planer ripples in any kind of 
wood stock. They can eliminate ridge 
marks left by a smoothing plane and 
can also flatten wavy grained stock that 
doesn't respond well to planing 

The scraper is nothing more than a 
flat piece of tough but malleable steel 
that is about in, thick. The steel 
londs itself to burnishing, or “turning 
over." the edge which forms a slightly 
hooked flare of steel. When the blade is 
held ai an angle of about 70° to the 
workpiece and pushed or pulled over 
the surface, this hook cuts die stock, 
producing very fine shavings Despite 
its name, the only time the tool actually 
scrapes is when the edge is dull and 
produces dusty panicles, not shavings. 

Although using the scraper is easy, 
sharpening it is a bit tricky. When an 
edge just begins to dull r it can be 
revived with a few burnishing strokes. 
This will work several times before fil- 
ing and honing must be repeated. To 
burnish properly, just make four or five 
progressive passes over each edge 
until you obtain a flare of about 1 G* re] 
ative to the blade edge. 

To sharpen the gooseneck scraper 
and the blades with concave and con- 
vex ends, use the same method, but 
different tools: a round file, slip stone 
and round blade burnisher. 

For normal use. the handheld 
blades — which cost about $5 each- 
wili work well. Bui for heavy-duty 
work, the frame-mounted type that 
looks much like a spokeshave is a better 
idea These cost between £12 and SIS 
apiece. Unfortunately, most hardware 
stores don't &tocft these tools. Howev- 
er, they are listed in most woodworker 
supply catalogs. The ones shown here 
are sold by Garrett Wade Go.. 302 Fifth 
Ave., New York. N Y. 1 0001 m 



To sharpen scraper, first c lamp blade in vise, 
then file edge* flat tiling a singtKut fine 
mill fife. Be certain to use full, firm strokes. 



Remove file marks on edge by honing blade 
on oilstone, Keep blade perpendicular to 
stone at all times. Avoid nxkjng motlocu 



Once edge Is honed, lay scraper flat on the 
none and hone both blade facet This will 
remove the fine wire edge left from filing. 



Final step In sharpening Is to damp blade In 
vise, apply oil to edge and draw burnisher 
across cadi side of edge several tinted 



To use cabinet scraper, hold It firmly In both 
hands, bow blade slightly with thumbs. Hit 
blade In cut direction and push. 



Use straight blade with concave and con- 
ve* ends, or gooseneck scraper, to smooth 
curved surfaces like those on cabriole leg. 



Cabinet scraper blades (above] come In three basic shapes: rectangular, straight with con- 
cave and convex ends, and gooseneck. Your choice depends on the shape of the workpiece. 
For heayy-cftjty Jobs* there's also a tool holder (top) that accommodates a rectangular 
blade. Sharpening burnishers (left) come with either round or triangular blades. 
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You Can Mate 



These three easy-to-make tools — collapsible 
workbench, folding camp saw and compact 
field pruning saw— are rugged and ready to go. 



TEXT AND PHOTOS BY ROBERT F. BESSMER 






Thb itur<fr portable workbench jlefrl 
turn an adjustable, damping top. The 
bench Cdllapad (mo a narrow fl Jn package 

[top) that you C5M i jtore easily. Extension 
arms on the bench [above) are able to hold 
many oversized workpieces,. 



Collapsible 

workbench 

T his workbench design was Inspired! 

by the need for a sturdy, compact 
work surface portable enough to use 
around the house and yard for building 
and maintenance chores. It functions as 
a worktable and substitutes for a pair of 
sawhorses Its operable top sections 
work as a damp or vise for both 
straight and tapered workpieces. The 
bench dogs and extension arms make it 



a handy assembly bench for clamping 
oversized workpieces. Overlaid with a 
sheet of plywood, the workbench be- 
comes a sturdy base for a much larger 
worktable. Its splayed -leg design en- 
ables it to be used as a step stool. 

The portable workbench folds up into 
a narrow package chat's easy to cany., 
or to store in a limited space 

Make up the benchtops (parts £ in 
materials list) by edge-gluing 2 x4s. 
Add hardwood trim (El and E 2) to the 
edges of the benchtops as shown The 
hardwood trim provides a durable 



clamping surface and protects the end 
grain of the tops. Next, fasten the front 
and rear screw guide mounts (F,G) to 
the underside of the top sections with 
glue and countersunk screws. Lay out 
and bore l-in.-dia. holes through the 
top sections for the bench dogs. 

Cut the legs tA r BJ from 2x4 stock 
and miter the ends 80 \ Glue hardwood 
pads ID) to the leg bottoms ro protect 
the end grain from splitting. Notch the 
outside edges of the legs to let in the 
stretchers (C). Glue 5-in, extensions 
(Alt to the upper inside edges of the 
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Front logs (A>. When the glue joints 
have cured r shape the leg extensions 
(At ) and bora the pivot holes. Cut pivot 
plates (AA, BE) from V^-in.-thick steel 
strapping. It's a good idea to bore the 
holes a little off center so that screw 
shanks won't interfere with one anotlv 
er as they're run in from opposite sides 
of the legs. The pivot plates are 
designed to reinforce the glue joints of 
the legs and leg extensions, and to min- 
imise wear caused by the pivots. 

Next, cut the various lengths of angle 
iron you’ll need for the screw guides 
[Kh long end guides (L), upper end 
guides CM) end vise screw guide CS). 
Bore H'in^dia holes and tap threads in 
the screw guides (K> to accept the 
threaded rod. Make the crank assem- 
blies as shown, using hardwood knobs 
(H). steel straps (I) and threaded rods 
(J). Form leg braces (Q) Fit?m steel 
strapping and make up locking knobs 
(R> by epoxylng lagscrews with wash- 
ers into plastic bottle caps. Bore holes 
at the ends of two 4’in. lengths of V+- 
In.Hjia. round steel stock and bend the 
pieces to right angles in a vise to form 
Locking pins (N). Attach the pins to 
Lengths of chain with key rings. 



MATERIALS LIST— WORKBENCH 
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Glue and screw the stretchers into 
each pair of legs. Place the benrhtop 
sections (£) face down on the floor 
Mount the vise screw guide fS) to the 
underside of the from table section and 
insert crank assemblies through the 
holes in the face. Thread screw guides 
(K) onto rods and align rear table sec- 
tion with front Position screw guides 
on the guide mounting strips (F P G). 

Now P remove the rear screw guides 
from the rod and fasten them to the 
mounting strip on the rear benchtop 
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section, leaving the screws loose sg the 
screw guides (K) pivot freely. Rethnead 
the guides onto the crank assembly, 
making sure the two table sections 
close completely Mount the upper end 
guides (M) to the ends of the rear 
benchtop section and fasten the long 
end guides (L) to the legs. Slip the legs 
onto the assembled top so that the 
guides engage, then screw the long end 
guides to the from benchtop section, 
Finally, mount the leg braces, locking 
knobs and locking pin assembly. 
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Folding camp iaw ts Tough rnwgh t q cut through 7-fcru-dla- fogs (top), tt'hw the uw 
If collapsed \ above J, the frame encases the blade for safe handling and packing. 
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FOLDING CAMP lAW 



Folding 
camp saw 

A bow saw is an extremely useful 
_ tool to have at a campsite for cut- 
ting up firewood, or clearing and build- 
ing temporary shelters and camp furni- 
ture. Most bow saws, however, are too 
large to stow conveniently and too 
unwieldy for backpacking. This folding 
camp saw works like a bow saw and 
folds up into 9 slim 1 x 3 ? /j x 25-in,, 
3-pound package. 

Because the tool must be able to 
stand up to the elements, material 
selection is very important. For wooden 
parts, locust is the best choice, followed 
by while ash, Eastern red cedar and 
black cherry. Maple or birch treated 
with oil or polyurethane varnish will 
also do. Brass hardware is recomme tid- 
ed for use throughout the saw to com- 
bat the weather. 

Before starting construction, pur- 
chase a bow saw blade at a hardware 
store or tool supplier. Dimensions for 
the saw frame are based on the blade 
size. For the saw shown, use a ,3 As x 
in. bow saw blade. The saw frame 
dimensions can be altered to accept a 
different size blade as long as the frame 
proportions remain approximately the 
same as those shown in the drawing. 

Construction 

Cut the wood members (A through 
EJ to size. Use a table saw to cut a L A x 
7 /Hn,-deep slot down the center of the 
long aim (A). Then, notch the arm as 
shown In Detail 1, The screw brace ten- 
sion bar (DJ3) is placed in this notch 
during sawing to prevent the saw 
frame from collapsing. Shape the upper 
end of the arm to a H-in. radius and 
bore holes for the pivot bolt tl) and 
blade retainer bolt ([) at each end. 

Next, bore one hole through the low- 
er end of the handle (B) for the blade 
retainer bolt (J) and another higher up, 
for bolt 1 that holds; the screw brace to 
the handle. Now, cut a % X ^-in.-deep 
x I ? /*-in. slot into the handle for the 
screw brace threaded rod (F) to fold 
into. Slot the handle bottom end to re' 
ceive the back end of the blade, and 



MATERIALS LIST— FOLDING SAW 
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then cut a V^-im-deep handgrip into the 
handle as shewn. Round the handle 
edges for a comfortable grip. Using 
waterproof resorcinol resin, glue and 
screw the handle support (Q to the 
handle. Insert a dowel [Ml through the 
blade slot as shown to provide some 
solid wood for the screw to turn into. 

Next, assemble the screw brace 
Flatten the end of the threaded rod IF) 



and bore a Via-in.-dia. pivot hole. Than, 
bore and tap threads into the tension 
bar to receive the threaded rod. Now, 
cut pivot plates {H) from brass sheet 
stock. Attach the pivot plates to the saw 
handle and arm, and bolt Lhe blade in 
place 

To collapse the saw r simply turn back 
the tension bar and swing it into the 
handgrip. Then, remove the wingnut at 



the heel of the saw blade and place the 
blade into the slot cut in the arm. Fold 
the frame closed and secure it with a 
rubber strap used for holding snow skis 
together. Once the saw is folded! and 
secured, you can transport it safely 
without fear of being cut. 

During use, be certain to keep the 
tension bar socked snugly into the 
notch in arm A. 




■ 

Compact field saw 

P art of the beauty of this compact 
field saw is that it folds up like a 
jackknife- Also, it can be made from 
shop scraps and tag sale finds Your 
only investment: a little know-how. 

Salvage a blade from a crosscut 
handsaw. Using tin snips, cut the heel 
of the blade to the curved shape shown 
in the drawing, but for the moment, 
don't cut the notch. Before attempting 
to boro a pivot hole in the blade, it r s 
best to anneal the steel. Heat the spot 
with a propane torch until a dime-sized, 
red-hot spot develops. Let it cool, then 
ho re the Vie-in.-daa. pivot hole. 

Select 1 -in. -thick, tight-grained oak 
for the handle. Before cutting the han- 
dle to its finished size, cut the L /a X 2 Vz- 
iru-deep slot in the edge. Then, rip the 
oak to the handle's Bft-in. width 
Next, cut the handle contours with a 
band sew or sabre saw. Bote the hole 
for the pivot and cut the slot for the slid- 
ing bolt- Now, bote the Via-m -dia 
inner pocket for the spring. Extend the 
centerline of the boh slot to the butt of 
the handle and center your bit on that 
line. Load the spring into the pocket, 
an d make a trial assembly of the s liding 
boh in the slot. Make certain the spring 



pushes the bolt ah the way forward. 

Next, remove the sliding bolt assem- 
bly and attach the blade with the brass 
bolster pivot bolt. With the top of the 
blade parallel to the top of the handle, 
mark the heel of the blade where it 
shows through the slot. Disassemble 
the blado emd handle, and cut the 
notch. Round the handle comers so that 
the grip is comfortable, and finish it 
with polyurethane varnish before final 
assembly. Iff 




compact Hold aw lock* open like * Jack- 
knife |top). Simply pull back on the bolt and 
the blade folds Into the handle (above). 




2^1 3 k 14" 

SAW BLADE 
(CUT FROM AN 
OLD CROSSCUT HANDSAW) 



SM6-I8 X 1-3®” 
THREADED ROD 



S/ lb" CAPNUT 
AND WASHES 
(2 ftEQD.l 



HANDLE / ™ 

1 x 2-3/4 k 14-U2 1 
OAK 



SPRING 



‘ ■ V 5/16 DJA x 
[ 3- 1/2 "-DEEP 
HOLE 



^ SAW 



3/1 6”-DIA. HOLE “ 

HANDLE PATTERN 

SAW BLADE 
LOCKING 
MECHANISM 



5/lG -DlA x 2M/2- 

COMPRESSION 

SPRING 



3/f6 J, -DIA. k I" 

BRASS BOLSTER 
FOR PIVOT 



DETAIL 1 



EACH SQ. = 1 f2 
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an work wonders with your home- 
Our projects, some of which are 
Include all the how-to you i 



esented below, 
f to know. 




“The way things are going, 
my grandson will learn how to mow lawns 
on the same tractor my son did.” 

It's not every day you hear about a three-generation lawn and garden tractor. After all, the 
average lifespan of a “bargain" tractor is only about four or five years. So when we received a letter 
from the Brenner family of Towson, Maryland, we were pretty pleased. 

It seems their 1966 John Deere tractor is running as well today as it did in the showroom. 
And with a little luck, it'll still be out there mowing away when it's time for young Jason’s first lesson. 

Of course, when you know how they’re built, it’s no surprise they last so long. You can even 
feel the difference. They’re tighter. More solid. So you don’t bounce around as much. And with dozens 
of optional top -quality attachments, you can use them year-round for mowing, tilling, landscaping 
and snow removal. 

So if you're looking for a lawn and garden tractor that’ll stand the test of time, take a look 
at the new 1984 models at your nearby John Deere dealer. They come in eight sizes, from 10 to 20 hp. 

Naturally, we cant guarantee that yours will last as long as the Brenners! But on the other 
hand, there are more than a few originals out there today that make theirs look young by comparison. 

For more information or the name of the dealer nearest you, call 800-447-9126 toll free (Illinois, call 

1-8003226796). Or write John Deere, Dept. 50, Moline, IL 61265. 







Home Ideas Guide 




How lb Finish New Space 

With Style 



JE 



mm 



m 



Here’s how you can panel 
the walls with wood and 
use a new vinyl floor 
that's easy to install. 

T he Arnold Monahan family was 
strapped for space, Lucia, a concert 
singer who gives voice lessons at home, 
wanted a studio to accommodate a 
hahy grand piano. The Monahans also 
wanted a iamily room and a lavatory on 
the first floor. When foster child Jessica 
came to stay, the space demands 
became greater. So the Monahans 



decided to build a new addition, cus- 
tomized io their special needs 

The result is a light, open space. The 
piano studio opens up to the master 
bedroom above it. The kitchen, family 
room and studio also open onto each 
other without partition walls. 

To reduce the costs of the new addi- 
tion, Lucia and Arnold did much of the 
finish work themselves, using new do- 
it-yourself products that are easy to 
work with. Complete directions for two 
of these finishing projects- — paneling 
walls in the family room- studio and lay- 
ing a vinyl floor in the kitchen — are On 
the following pages. The Monahans 



m# kitchen flooring (Eop| If $be*t vinyl t ftn 
lie* fi« without you thouPd bring 

the flooring Indoors (above) at Jeast 48 
hours before you plan to Install it 



MS 
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Natural IFnhfws tuch as pint 
panning and quarry life In the 
stud To, and brick on the raised 
heann and stove surround 
in the family room, create 
a warm, casual feeling. 



Udk 



■ ■ * 
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in this houK, me family room separate? me studio and 
kitchen, it s finished with horizontal pine wall paneling. 



Wall parceling: Pine Valley 4 r CharripHon Incernaaonai, I Chsr^picm Plaza, Stam- 
lord, Com. 0**2 1 

Vfirryi Mooting AccUum. Visage Garden pattern, Manmngion Milk Inc., Ban 20, 
Salem, NJ. 08 079 

Carpeting. Meadowbrook in Amo JVnyiton. Downs Ctrppi Mills. Bo* 475. Wittow 
Grove. Pa. 1 90*0 

Vertical blinds, sp*ee Buclcwheat fabric iiaii Levofor Laremzen Inc.. \ 200 wair £i_ 
W.. Lyndhu n.l r MJ. 07071 

Kitchen acceK«artes: BloomrngcUle i, Stamford, Conn.; Styling. Gaoe Herrick 
Room photos Paul KopelOW, HOw-Lo photos Rohcft ZuckerrRdn 



used Pine Valley 4 paneling of knotty pine lumber with tongue 
a nttgrwvp joints. It can ^installed vertically, horizontally or ding 
o nally r with either the rough side or smooth side exposed. 



Installing wali paneling 

In planning a paneling project, first determine the square foot 
age of the walls to be paneled, then add 1 0 percent 
package of Pine Valley 4 paneling ($261 contains 

frfrATj-g turn 



lit 
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HOW TO PANEL A WALL 




Condition the paneling by stacking li In the 
room U will be Installed In for 4S houn> 
Place spacer between Ijym. This minimiz- 
es expansion and contraction. 




Planning A New Addition 



FOYER' 



DINING 

ROOM 



KITCHEN 



ITUDiO 



B aftirt approaching professional 
builders for help on their proposed 
addition, Lucia and Arnold Monahan fo^ 
mulaUid a clear idea of their needs, 
wants and abilities. They warned a 
master bedroom and bath on Lha upper 

floor of the addition; a kitchen., lavatory, 
family room and music studio were 
planned for the first floor (see shaded 
area, above). 

In addition, they wanted a light and 
airy space that would also be cozy in the 
evenings and Ob cold winter days. The 
space had to fit in with the traditional 



styling of the rest of the ho me% To illus- 
trate their preference^, they clipped 
magazine photos of rooms and spaces. 

To reduce costs, the Monahans decid- 
ed that Ubey could tackle much of the fin- 
ish work themselves- They made a list of 
those jobs they could handle— for exam- 
ple, painting, watt pa pen Og, paneling 
and installing Kitchen flooring. Arnold 
else did much of the plumbing and elec- 
trical work, With all this In mind and a 
preliminary budget, the Monahans con- 
sulted anarch itect. Affer discuss ions, they 
agreed on a ptab and started work. — P,5. 
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Stain the paneling, II desired, before install- 
ing It. Follow the makers directions to 
brush the iiam on the entire surface. Includ- 
ing the tongue- and-groove edges. 




Let the stain set the required amount ol 
time, (hen wipe It off with a dean, dry. lint- 
free rag. This procedure wW give the panel- 
Ing a natural matte appearance. 
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Introducing the Wagner 
pan.6etsndofmemess.And 






an aluminum pan? 

Remember stopping time and 
again, to dip a dripping roller? 

Remember 
taking forever to 
finish a single 
room 9 

Well now 
you can forget 
about ail of 
these things. 
Because now 
rh eres the Wagner ■ Power Roller ' 

The most important advance- 
ment in interior painting since the 
invention of the roller itself. 

Nothin g could be faster. 

The Power Roller pumps 
paint straight from the can, 
through a flexible hose to the 
roller. All you do to control 
die Sow is push a button right 
in the handle. 

In just 20 minutes, if you 
work right through, you can 

. : v ’•;» 



And 

you 

age room 

Nothing could be easier 
To help make painting easier 
still, there are a number of option- 
al accessories. 

Theresa Power Roller handle 
extension, for painting the ceiling 



without using a ladder. 

And an optional 
snap-on, spatter sh ield 
to work all but speckle 
free. 

There’s a Power 
Roller trim pad. for 
edging along corners 
and baseboards. 



U|-Mfc«L- 






Power Roller. If gets rid of the 
saves you all kinds of time. 




Nearly fctrr hbin<fh^tk how j 
rhts /rvijfg room using an ordir^rv 



long# took m to punt 
oolfn 



Vf£ pointed & in one hour with 
new V(hsnei Awr fioHer. 



Vihgna fetT fhlki 





And a wide variety of roller naps 
to give you the widest range of textures. 

Right now each of these accessor- 
ies comes with another easy-to-handle 
feature, A $2.00 rebate from Wagner 

C leanup is even sim ple. 

The Power Roller is so easy to 
clean it does much of the 
work itself. All you do is 
fill up a can with water 
or common solvent, place 
it inside the Power Roller 
— ■ cannistetand 
turn it on. It'll 
not only rinse 
hose, but most 
paint from the 
roller as well. 

If you have paint- 



C NfH Vj.ijy-e-r ^HV Trrfi f w 





ing that needs to be done, do it with a 
Wagner Power Roller. 

For not a lot more than the price 
you’d pay to pick up a few ^ 
gallons of pai n t, it’ll save 
you a lot of time painting. 



WAGNER Brochures 
Dept 064- 04 



Please send your "Howto . 
brochures to help me learn more about 
painting with a Wagner Power Roller and Power Painter 
airless paint sprcyi;r\ 



***** 



Name 



Add r rss 

City State Zip 
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The Rigft Tool for Painting, " 



i 




HOW TO FINISH NEW SPACE W ITH STYLE 

/C-ajiulnLicKf from pa-gg T 16 ) 




Accurate angle cut* m eSserrflal. U$* a 
sharp crosscut handsaw and a miter box, a 
table uw of a radial arm saw- Plane or sand 
rough-cut edge* smooth* 




Diagonal installation starts with a triangu 
Jar piece, tongue edge up sloped *5* mark 
a guideline. Leave space — vi In- it sides. 3 A 
In- at top and bottom of wall. 




Apply a coritinuoLB tt-lm bead gf adhesive 
vertically to the gypsum board between 
studs spaced maximum 16 In. on center. 
Pace nail at each stud with 4d nails. 




When Installing short pieces between win- 
dow and corner, maintain the proper angle. 
An angle change would be evident farther 
up the wan where ft widens. 



m 




Cuts around outlets don't have to be pre- 
cise — the edges will be covered by a wail 
plate, you may have to shim out the box to 
accommodate panel thickness. 




Where a full length of a diagonal strip Is 
longer than A ft., you must splice boards, 
Brvrltd cuts look the bent Make vertical 
joint over ■ stud and noil both pieces 




Paneling on one wall h completed and ready to receive finishing trim. Note that all panels 
are carefully positioned at (he tame angle. The ragged edges at top and bottom, made by 
joining unequal lengths of paneling, will be covered by [dirt However, the vwimkm In 
panel length cannot exceed the width of the finishing trim. 



Mitered trim along the ilcte* And bottom of 
the window cover inequalities In paneling 
length, fake care that the moldings are 
Insulted flush with the windowsill. 



cover 21^ sq. ft- YotFUalso need mold- 
ing at the windows, ceiling, floor and 
comers to conceal spruces left for expan- 
sion and contraction. 

Use 4d finishing nails r or a nail 
length that penetrates 1 in. into the 
framing members. On the diagonal 
installation, wi used a combination of 
nails and adhesive- 

120 



For a horizontal installation, you can 
face-nail the panel through the wall 
into the studs. On new walls, the studs 
are easy to locate by the spacfcJe used to 
cover the nails that secure the gypsum 
wall board to the studs. On a wall that 
has been papered or painted,, you must 
locate the studs by tapping or using a 
magnetic stud finder. 



For a vertical installation, you should 
apply 1x3 furring spaced IS in. on cen- 
ter horizontally across the studs. Nail 
the paneling to the furring, 

If you plan on staining the panels, do 
so before installing them. Sec and fill 
the nail holes with wood filler before 
applying a finish such as lacquer, var- 
nish, shellac or polyurethane. 
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Fof horizontal Inrtallatlon, level IfW flm 
count. Studs should be spaced a maximum 
of 16 tn, or center. Leave wall space: % th- 
at comert 'A In. at top and bottom. 




Install paneling with 4d rial is, tongue edge 
up. As you work, check frequently wlm a 
level. You can make small adjustments easily 
to keep the boards horizontal 




NaU vertical boards to hodiomai tuning 
strips spaced 14 In, on center. Use a carpen- 
ter s level to plumb the first panel. Leave 
space at comeriv top and bottom. 



HOW TO INSTALL VINYL FLOORING 




Following rhe floor plan used when buying 
the flooring, mark the layout on the mate- 
rial adding several Inches on all skies. The 
excess wtN be trimmed later. 




On an Inside comer, locate the Intersection 
and make a vertical upward cut. Tuck in the 
cut pieces. Make iccondand third relief cuts 
to [hat the flooring will He flat 




Double-check the dimensions on the floor- 
ing wrth those of the floor it will cover. 
Then cut the flooring to its rough sire, it ti 
cut easily with household scissors. 




At an outside comer, cut vertically so floor- 
ing can He flat. Press one side In along the 
wall Cut With a utility knife* leaving a ’Vin. 
gap between the vinyl and the wall 




Move the flooring Into its intended room 
and fit It along the longest straight wall, 
allowing It to curve up the wall. It will also 
curve up against the other waJ-ls- 

Installing vinyl flooring 

In their kitchen, the Monahans 
installed Acclaim sheet vinyl flooring 
by Maxinington Mills. 

This vinyl flooring is designed for do- 
it-yourselfers, as it is very flexible, cuts 
easily with scissors and is installed 
without adhesive. It comes in 12'ft 
widths and is priced at about $10 per 
sq. yd. 

Before buying vinyl flooring, make a 
dimensional floor plan of the room in 
which it will be installed, including 
counters., doorways and other obstruc- 
tions Take the floor plan as a guide 
when you purchase the flooring. At the 
same time, get seam tape and seam 
sealer (if needed! and any other sup- 
plies recommended for the particular 
flooring you select. 

Gather ihe necessary tools before 
you begin the project. You J ll need a 
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tape measure, straightedge or yard 
stick, scissors, utility knife and mark 
er. 

Readying the room 

Prepare the room by clearing all fur- 
niture and movable appliances- Re- 
move and save thresholds, base mold- 
ing and other trim on the floor 

Make sure your present floor is clean . 
dry and smooth. Acclimate the new 
flooring by keeping it at room tempera 
lure for several days before installa- 
tion 

After you J ve installed the flooring, 
reinstall the base molding, nailing it to 
the wall, not the floor. Lay down ply- 
wood runners so that you can relocate 
the refrigerator and other heavy 
items. EM 




To scam. overlap pieces Vi In. jo partem 
CoIndda. Cut through the Overlap Center 
with a utility kn^e. using a straightedge as a 
guide, Remove the waste strip*. 




ft'i a good Idea to use strap rrooflrig as a 
thickness gauge at a doorway. Make a Win 
notch In both sides of the tajlng. The vlrtyt 
flooring will simply slip into the notches. 




Tum back the flooring at the seam. Plate a 
strip of seam tape, jtkky tide up under the 
warn and press flooring onto the tape. Then 
clow the team with team sealer 




To cut m curved entry area, use vinyl weatfv 
entrip or other flexible material as a mark- 
ing guide. Cut along the mark. Later, carpet 
molding butts the vinyl flooring. 




At m doorway, secure vinyl trim with con- 
tact cement, then cut flooring so It will tuck 
under the trim. Replace base molding at 
walls. A now VUrt. clearance bom floor. 




Use plywood or hardboard runners to 
replace a refrigerator or heavy furniture. 
Glide or walk the piece back Into position. 
Or mwe It wtth a rented appliance dolly. 



What's Available In Resilient Flooring 



W hen it comes to resilient Hoofing, you 
have two choices; vinyl tile or vinyl 
sheet, atXQTdmq to Robert Marker at Amv 
strung. Once-popdir linoleum, which 
couldn't be Installed below grade and was 
subject io damage by grease, has been 
replaced by sheet vinyl. Vinyl tiles have 
replaced cork, rubber and asphalt tiles in 
the home. Vinyl-asbestos tilee, while frill 
available, are decreasing in use. 

Tiles usually come in 12 x 12-in, sizes, 
although some 9 * iMn- tiles ere avail- 
able- They most often are backed with 
adhesive, so- you simply peel off the paper 
and press the tile id place, limit the intro- 
duction of the lightweight, highly flexible 
vinyl sheet flooring, such as Wanmngtoris 
Acclaim shown above, most do-it-yourself- 
era worked with tiles. 

Sheet vinyl conies in S- or lZ-t%. widths 
There are two different types of sheet 
vinyl: nrftigra vure-jjrirtHfcf vinyl, in which 
the design is printed on and covered with 
a coat of clear vinyl, end InfMid vinyl, in 
which vinyl granules are placed in a pat- 
tern and consolidated by heat and pres- 
sure. Do-it-yours&Jf sheet flooring is usual- 
ly rotogravure printed, since this type Is 



Lighter in weight, more flexible and e&sier 
to handle. It comes in 13-ft- widths. Often 
no seaming is needed. Inlaid vinyl a 
heavier flouring, is usually installed 
professionally. It Is available in frft. 
widths. 

Still another difference in sheet vinyl 
flooring concerns Llie no-wax fealuie. 
There are two kinds of no-wax flooring, A 
vinyl no waa with a vinyl surface needs fW 
wax iQ protect its surface However, to 
maintain a gloss, waxing is recommanded. 
On the ether hand, a no- wax flooring with 
a urethane coot never needs wax. even to 
maintain its high gloss. 

The latest news in sheet vinyl is the 
lighter, flexible fkwring that can be 
installed without adhesive. You can tuck 
the flexible material into comfits without 
creasing or cracking It, And It cuts with 
ordinary scissors: Just leave a Win, gap 
between the flooring and ihe wall for nor- 
mal expansion of the subfloor This will be 
covered by base molding. 

The range of prices In vinyl flooring Is 
enormous. Flooring can be priced as lew 
as $5 lo $€ per yard and as high as $40 per 
yard- — PS. 
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EVERY TIME YOU CHANGE THE BIT, 
YOU'VE GOT ANOTHER TOOL 

I I Til I 11 I T 

Aloollhaj AIFaH ||-|.:|I AlOQllhill AU04IM1 AlodM AMM AttXHthat AwaUhBi AlOCUhat AllttUhal 
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The remarkable device pictured below is a Dremel' Moto-TooL’ With its 
wide range of accessory bits, this compact power tool provides the kind of 
versatility you won’t find in conventional tools. Not only wifi it handle a variety 
of tasks, it’ll handle a variety of materials. You see, while ordinary power 
tools usually run at less than 3,000 RPM.the Dremel Moto-Tool is capable 
of a range of speeds up to 28,000 RPM. And because the Moto-Tool is so 
compact you’ll often find it’ll do the job, where other tools won’t even fit. 

The Moto-Tool is available in several different models, including both 
adjustable and constant-speed versions. Each features a reliable motor, an 
assortment of useful accessories, and most models come with a rugged 
carrying case. 

So if you want a versatile tool that does the work of many other tools, 
pick up a Moto-Tool. Once you do,you’ll quickly see there's no other 
tool like it. 



DREMEL 



Gets the job done bit by bit. 






H ome Idea s Guide 



PRESTO! 

A New Look 
With Siding 
And Windows 



Here's how to appfy vinyf siding and replace a bay and other 
windows. They can do wonders for your home's appearance and energy efficiency. 



BY PENELOPE A, SPANGLER Assistant Home And Shop Editor 



124 



POPULAR MECHANICS - APEIL [<384 






W h m it was time to paint hds house 
Iasi year, PM Electronics Editor 
Neil Shapiro didn't. He chose an after- 
native— to install vinyl siding. Since 
color goes entirely through the vinyl 
his painting days would be over and 
maintenance would be minimal 

Neil selected solid vinyl siding by 
Celotex in a new almond color. Before 
siding, he replaced the old angle-bay 
and double-hung windows in his home. 

The visual improvement on the 
house is overwhelming. And the 
projected energy and maintenance sav- 
ings are just as attractive. 

Most of the tools required for a vinyl 
siding job are already in your shop. One 
tool you should purchase when you buy 
the siding is a snaplock punch. It 
punches lugs or ears in the cut edges of 
vinyl siding so the siding can lock into 
vinyl trim. Another helpful tool is an 
unlocking tool It's a hook that unlocks a 
panel that's already in position. 



We warned aluminum fascia trim to 
match the brown aluminum gutters. 
Thai meant renting an aluminum brake 
to shape aluminum coil. The brake rests 
on sawhorses and is operated manual- 
ly, In our area, ihe brake rents by the 
day ($251 week (£75) or month (S225). 
However, using preshaped vinyl trim 
eliminates the need for a brake. Serf- 
folding is needed on houses higher than 
one story. You can also rent this, 

In figuring a bill of materials, begin 
by calculating the siding needed. Add 
the square footage of all walls, subtract 
the square footage of the doors and 
windows and add 10 percent for waste. 
Siding comes in squares. Each square is 
I0Q ft. of siding. This house required 
20 squares. 

For energy conservation, you should 
consider Installing insulation boards 
over the existing wall before re-siding. 
Order the same amount of insulation as 
you order siding. If you plan on siding 



the soffits, you Will also need wflit pan- 
els. U s figured in square feei. 

There are many different types o r 
accessories that you can uSrt, de- 
pending on the house structure. Some 
that you'll definitely need include out- 
side comets, starter strip, J-channel 
and finish trim. You may also need sof- 
fit channel and inside comers. Aecesso 
ries are figured by the running foot. It is 
important that you order them properly 
sized for the siding panels to provide a 
snug, weatherproof fit. Nails should be 
aluminum, or at least galvanized or 
electroplated. They should be Song 
enough to penetrate J A in. into the 



Vinyl sfdlngx Crlocw; Cop. Bor 22602, Fid 

33622 

Ajftglwl Buy window: Andesen Corp e*ypon_ 
Minn 550W 

P—ifa hlfl windows; Jfiasson & Rf- Irr Itk . Fon- 
a* M r i 

Tcdwkjl laMwKCJ Mipar Con Eduction. fectl - - 
page. N r. ? 1714 

Ptwtograp+u: Steve Fay 





New bay and doublcHhung window* art in place. Rigid Insulation and siding have been 
installed cm the Am floor. Scaffolding will be needed to work on the second Boor, 





Siding la applied above the rabed deck in 
the back of the house. Mote that she seams 
of the rigid Insulation are offset. 



A close-up of the completed job shows 
almond siding with trim around the doubJe- 
hung window, new soffit avertwad. 
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Took Include a spirit level, rule, snapJoek 
punch, naimnwr. chaikJine, cm snips, square 
and utHItY knife, A fine-tooth power saw 
{no «t, 12 to 16 teeth per lh.| helps. 



The maplock punch forms ears or Jugs l n Che 
cut edges of siding used for the top course 
and around the openings. The punched 
edge locks Into underbill or finish trim. 



framing or other reliable substrate. 

Before you stare siding the house, 
secure and nail any loose boards. 
Remove downspouts, lighting fixtures, 
shutters, molding and old caulking 
around windows and doors Use furring 
strips for sidewalls that aren't plumb. 
Make sure there is adequate attic and 
crawl-space ventilation and that there 
ate no moisture problems. 

As you work with vinyl siding, keep 
these points in mind: 

■ Vinyl siding expands and contracts 
with the temperature. It must be able to 
move without binding on the installa- 
tion nails or against the trim. 

M Nail in the center of the slot, but not 
too tight so that it prevents lateral 
expansion. 

■ Don't stretch the panels vertically or 
the end laps will gap. 

■ Don't nail closer than 10 in. eg the 




To match me brown aluminum gutter and 
downspout, we bent an aluminum fascia to 
shape with an ikrrilnuri brake, ^reshaped 
vinyl fascia eliminates need for brake. 




1 -1 f$" J -CHANNEL 



FRfEZE RUNNEL 
1 Soffit runner a- wallj 



J-S0F fit 



STAfftEiR DIVIDER 



VERTICAL SASE ^ 
fFLASHtNG C4? DRfP CA^| 



V-CHANNEJ. 



STARTER STRrP 



FINISHING TRIM 



The vinyl acetnivle shown are designed to give the project a finished look and to make 
weamer-reslstant joints, Inside and outside vinyl corner post* are also needed. 




After installing rigid Insulation, map a 
rhalkllne for the starter strip parallel to the 
top of the foundation wall. Before map- 
ping, check line with a spirit level. 




Nall starter strip In plate with correHton- 
reslstant nails, Leave » win, gap between 
strip and comer post for ejspansJem. Use 
nalte that will go ¥* In. Into framing 



Install outside and Inside comer posts 
before beginning to side, Nall posts on 12- 
l n. centers in the center of the Jtots, but not 
too tight to prevent lateral expansion, 



J26 



POPULAR MECHANICS - APRIL 1SE4 




That deep, deep black. That lean, swift 
shapne, That recognized symbol i>f bating 
excitement. A Mercury' outboard. 

It’s a machine made for your dreams. And 
a machine made to mn like a dream, engineered 
to deliver the kind of superior performance and 
dependability that make a Merc one of boating's 
Ijest investments. 

MORI EXCITEMENT FROM MERC 

In 1984, the Mercury dream machines 
offer you more than ever before, including a 
new 2.2 mode! that's small, tight and 
Mercury tough. 



Anti behind every Merc stands the 
Mercury Outboards System, the marine 
i ndustiys strongest many fart urer-to-dealer-to 
customer network ever, from the newest 
technology, to dealers who help you buy right, 
The System keeps Mercury owners satisfied. 

MAKE YOUR DREAM COME TRUE. 

Over 6,000 Mercury dealers worldwide are 
ready to show you what the 1984 Mercury 
dream machines can do. 

Nf tws the lime to make your boating dream 
as real as a sunrise over a fish-filled mountain 
lake. Now’s the lime to make it a Merc. 




liM VI 

OUTBOARDS \ 



The possible dream. 






install me first panet Into the Interlock of 
the itaner strip. Make sure it's ucirely 
locked- Nail every 12 to T6 In,, but not so 
tight that panels ran t move. 




After Installing fishing at the head* |Ef not 
already flashed], outline the window with 
J-channd. Ton may first have to fur around 
the window to align pane* surfaces. 




Measure the cutout tor the panel that goes 
under the- window. Then cut the panel to 
opening width, score the panel with a util- 
ity knife and snap out the section. 




Punch lugs into the cut edge of the siding 
with a snap lock punch. Then Jock a length 
of finish trim over the cut edge. Here, panel 
Is ready to lock Into J-channeJ. 




Lock the finish trim Into the J^channel and 
nail through the slots- At the window head, 
again cut siding, punch tJ-te cut edge, add 
finish trim and Install In J-chwmel. 




Panel Over the garage door Is ario cut. Lap 
field cuts under factory ends, hut avoid ver- 
tical joint alignment. Use scaffolding on a 
house rwo or more stories (see text]. 




To provide a tight seal around a faucet or 
other protuberance, seam together two 
pieces of siding with cutout. With ends 
ovetl -tapping, center seam on object.. 



Nall soffit channels at the wall and at the 
fascia edge- A punch helps, but don't nail 
too tight- Cut soffit parwb '>4 In. shorter 
than the dtstance between channels. 




We bent aluminum (see drawing] to cover 
the rake fascia. J<hannel Is Installed below 
the aluminum faseta. It will hold the finish 
trim, which covers top courses. 



end of an overlapping panel to produce 
neat end Laps. Lap panels 1V& in. after 
cutting off the nailing flange so there is 
a gap VA in. per 4 ft.) between adjacent 
panels. 

After preparations are made and the 
insulation is secured following the mak- 
er's directions, begin work by snapping 
a chalklms to position the starter strip. 
It's nailed in place about V* in. from the 
comer-post flange. The comer post sets 
into a length of J-channeS with a BQ* 
Cutout taken from the center of the nail- 

izs 



ing flange so you can bend the channel 
10 form h comer. The toughest part of 
siding is fitting panels at openings. 

Unless you have a one-story house, 
you'll want to rant scaffolding. Profes- 
sionals use a pump-jack-type scaffold- 
ing. However, the safest type for a 
homeowner is a stationary steel-plat- 
form-type scaffolding. You can rent this 
by the week or month. When you go to 
the rental outlet, have snapshots of the 
four sides of your house, or a plan 
drawing. Note length and height of the 



walls. The salesperson can help deter- 
mine what you'll need, Be should also 
provide you with information on safe 
usage, including a copy of safety codes, 
such as those developed by the Scaffold 
Industry Assn. Use care whon working 
on scaffolding, 

Installing mew windows 

Before applying vinyl siding on the 
house, we installed an angled bay win- 
dow in the front brick wall. The window 
came as a single unit, composed of 
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Longer insulator nose r-an deliver up to 
twice the fouling prolection of ordinary plugs 

COPPER 



Copper nucleus center electrode conducts 
combustion heat better, keeping plug cooler 

PLUS 



Exclusive nickel alloy electrode 
maintains rapid heat conductivity 



PLUS 

Wider insulator base 
dissipates heat faster 

PLUS 

Thermal bonding provides 
a stabilized heat range 

PLUS 



We almost called it 
Copper Plus Plus Plus Plus. 



With very good reason. We 
added more than copper to our 
spark plug. We added the plus. In 
fact, we added several. 

These design improvements, in 
conjunction with copper, allowed 
us to lengthen the spark plug's 
insulator nose. Which resulted in 
vastly improved fouling protection. 



The combined effect of all our 
improvements produced a plug 
that delivers surer starts and supe- 
rior performance in stop-and-go 
driving. It also produced one per- 
formance feature unique to Copper 
Plus®— we're so confident that 
Copper Pius will make your engine 
run better, we've equipped it with 



a Performance Guarantee* 

Copper Plus. A plug by any other 
name just wouldn’t be a Champion. 

expires Dccembar 3fc, 1994 Aviation and 
meiustiia] pluga excised. 



fl 

I 




NOTHING 
SPARKS 
LIKE A 
CHAMPION 



Champion Spatfc Plug Compwv 
Toledo, OH 41661 






Replacing Ait Angled Bay Window 




FREE! 



Window & 

nunirvf; door answers 
FROM ANDERSEN 



L'-Uftv lumv hi liiwitV 

U-*-- AnJvm 



24 pg$. of window 
and gliding patio 
door answers* 

Here's ike window and gliding 
polio door booklet for new homes, 
remodeling and window rep I ad ng- 
24- page i of lacs* and figure* in 
easy to undcrsUiHil question and 
answer format There's also beaus ihil 
lull ‘-color photos for window ideas 
and special sections on energy, 
window plan rung and window re- 
pEacemeni The complete Andersen 1 
line is shown installed in hornet 



.Vend nac Che “ W'Ltwkj* & dtdll Mg Arww^rs 
Frprn AsidtnriT tKssktei, I pN c a □ ‘build 
□ remodel □ vcpitcc wmJnv.’., Mml lp. 
Andersen Corp . So\ 12, Ppvpnn, MN SJLHJ-* 



- $EJHv 



UHC44T 
. Phene 11 i 



( dmc hurt Soqualfft t'umt I MTU in Xfflfcncn/ 

ApderN€riV^itdfrt\ i alK 

MfflW 1 C^jl jgfci ( (M* I .Wf V.S 






If needed, Install fillers on aJJ sides. Fin* 
Install 2 *4s at top and one side only before 
hoisting the window In place. This allows 
space to maneuver the window unit. 



If you must raise the window above header 
to meet soffit* cut top platform to dear the 
header. Add finer blocks at the sill plate* Fill 
any voids with insulation. 



FILLED BLOCKS 
OF FQ^Ai DIMENSi 
TG AMDtJV? UMH i 
RAISED 



Work from Indoors to remove the old window. First, dismantle the Inside casing molding 
and any operable panels. Then use a sabre saw to cut through the fixed window frame, 
wear gloves and eye protection when you are removing the old glazing. 




Check that the window Is centered In the 
opening and Is plumb and level. Shim as 
needed. Boh through top and bottom plat- 
forms with 34n. No. I& bolts every & in, 




Use the headboard as a template to cut rig- 
id Insulation ter he ad andsin platforms. Notch 
the Insulation to accommodate Vi-Jn. nail- 
ing blocks for headboard and watboard. 
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Andersen's Perma-Shield casement 
windows with tap and bottorn plywood 
platforms to provide rigidity and to help 
close in the top and bottom of the unit. 
It also came With pine veneer head and 
seatboards and pine extension jambs. 

To find the right size window min, 
remove the inside casing of your 
present bay window to reveal the rough 
opening — header, sill plate and side 
jamb studs. Measure the width and 
height of the rough opening. The over- 
all width of the replacement unit for an 




□^mantle the window down to the- rough 
opening. Alter the glaring and frame are 
removed, uh a pry bar to remove the stool 
and apron to the wall won't be damaged. 




Feu t people hoisted the unit and one per- 
son secured It. To keep it from falling out- 
ward we bored a hole In top pJartorm and 
tied a rope, which we held indoonu 




iratall jamb exiensions that come with the 
window, flip or plarw flush with the wall as 
needed- if your wFndow needs exterior 
knee braces. InstaJJ at mullfon posts. 




Shoots 



271 MayhiH Street, Saddle Brock. N.J. 07662 



ged t 
e 



model 

T-50 



Today, millions of do-H-your^elfers like yoursetf are reaching Ear a staple gun instead of a 
hammer whenever there is a Fastening job to be done around line house! Why ? Because 
one SQUEEZE shoots a strong-bolding two-pronged staple in the exact spot desired in 
less than 1.10th the time it takes to drive a nail! And easy one-hand operation always 
leaves your other hand free to hold material lor a faster, neefoc more professional pb! 



In ihe world oi staple guns, the Arrow T-50 Staple G un is iruly an American, duality tradition, 
it's the staple gun wth a proven reputation ter Jong sue , rugged durability and dependable 
trouble-Sree performance. A reputation teat is recognized and respeoled the world over by 
cto-it-yourselfers as well as professionals. 



Off* GffJWWfie Ijrflir T- 5fl SfflplK hr Jzm-Prwl Ffrf Dfifijsc*. AttXfil Afe Su&lfltoflK. 

Made in America to the Highest Standards oi Quality A Excellence. 
Aniliblt it all Ittfiig Handwait, Moma Cerflflr & Oiftwnl Dejurtiivfit Stww Evesy^here 



T-50 STAPLE CUN 



1^7 " wherever yc 
drive a n 
Faster,. .Easier. ..Bet 
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install the finished headboard and seat' 
hoard by nailing ihrough the extension 
Jamb, Fill gaps at jamln wtth hart insulation. 
Don't fora Insulation hrtto the apices. 




Install the furnished I nside stops and mulllon 
casing. Cut clam casing trim to size wfth 
mitered corners. To keep joints dosedi 
apply white glue before hailing. 



Outside, under the mu 1 1 ion posts, we 
secured 2x4 supports between the unit and 
brick. Add blocking around outside edge of 
lower platform, Caulk and nail finish trim. 





View shows unit without trim. To finish the top of the window, 
we screwed X xf? into the rough head to serve as cleats. Then 
we Installed Ifl-ln. plywood flush from window flange to soffit. 




We ripped 2 x 4? ip size rpr side Albert and nailed them in plate. 
Then we nailed furnished angled side flanges. We bent alumi- 
num to cover the wood trim and secured It with finish nails. 




• fi % .. i 
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And so do your 
neighbors. 

Not you actually 
your car Knocking, 
clicking, clacking and 
tapping with grimy, 
sludgy sticking valves 
and hydraulic lifters, 

A noisy problem 
that may have a simple 
solution. 

Wynn's. Engine TUne-Up. 

The specially formulated 
solution that dissolves the 
grime and sludge. Helps free 
and guiet your sticky valves 
and lifters. 

And helps restore your car s 
performance. 

Try Wynn's Engine Time-Up 
You'll hear the difference. 

And so will your neighbors. 





Wi™ aixl Wynns Engirw 

£x_idg* ctTuitf ?jrr9-lJr- disotves 

tfiOang pars grtr™ End sJudgw 
result noise liesulb quiel 






Wynn OU Company EO Bax 4370. Fullerton, CA 92634 







vL mvrs/mm 

V3 UNCm&TW&yaiftK 
± 4 . &\ uKSiem^ffsm?^ 
v^Ci&WfvwMeftLTz#- 
4t.spmr$m®s 
✓7 F?iW%YlW£$ 



Befofe rh at 1 1 st gets any longef, get 
Power Pal \ the first truly portable 
home air compressor* Only 20 lbs. With 
a » hp motor that pumps out 2.0 cubic 
feet per minute and up to 100 psUi 
even comes with Its own 0 -piece tool kit. 
Put Power Pal rig ht a t the top of your 
list. And make short work of It 
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installation in brick should be as close 
as possible to the rough opening, plus 
7 A in. Overall height should be Lhe clos- 
est size smaller than the opening. 

You must adequately secure the top 
platform through the headers and sof- 
fit. For additional support,, install knee 
braces or support brackets below each 
mulliorj post. 

To prepare the window unit for 



Remove Phi lllps -head screws on flange that 
holds window tasft. Slip out sash. If working 
on a wood window, remove Iralde trim and 
lift out lower and upper sash. 
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installation , cut off the vinyl side 
flanges with a sharp knife r leaving ta- 
in. tabs for a 3G e angled bay. Also, 
miter each end of the auxiliary casing 
1 5* Prebore pilot holes for 1 Va in. Mo. 6 
wood screws. These holes will be used 
later to help secure the window to the 
rough opening. 

Perhaps the most time-consuming 
part of the installation is removing the 



Aluminum storms put Of lev*! and iUlSI 
be removed as one unit- Pound gently with 
a hammer cushioned by m wood block and 
use a pry bar to force out the unit 



old window down to the rough opening. 
Work indoors to remove the old unit- It 
is beat to remove the old glass before 
attempting to remove the frame. Other- 
wise, twisting the frame during remov- 
al will cause the remaining glass to 
break. Wear gloves and eye protection 
while removing the old glazing. After 
removing operable panels, drape an old 
rffoase fum to 135J 




From outside, remove the exterior wood 
casing frame end afumkiijm trim. Remove 
the j mvts heme of the primary window to 
expo** the side Jamb stud* end header. 

133 







Great MPG 



TOUGH TRUCK QUALITY 
At Ebrd, Quality is Jbb 1 
. . .that s why no major 
import or domestic 
small truck tops i 

Ranger's quality based J 
on a survey of owner ( 

reported problems, t 

during the first three || 

months ol ownership of k 

1983 trucks And the 
commitment continues 
in 1984 1 



/C 

A-J 

fJi 

f 



S*f U together Buckle op! 



MOST POWERFUL V-6 
IN ANY SMAL L PICKUP 
Choice oi four engines, 
including the most 
powerful 2 8L V-6 and 
5- speed shift options 
Plus comfort tor three ix 
the widest cab of any 
small truck 

UgJki andwmth ow neiadded 
i"oi-d cnsumas no mpofisibilaty 

idf lh*li ilb&. aflflilafrililY. pnw, 
qwiity sajfrty or duraMity 



bid 4x2 3 OL. engine and fl-Ep*ed 
ft y&6 Jm eo-mpaikson 
Mileage rcay dzile: depending 
cm sp*fcd. diifaiiacmd wattvi 
Actual highway mileage less 

BEST-BUILT 
AMERICAN TRUCKS 







Inside, remove the nod so as not to dam- 
age the waEEi. SI me V^e were going to 
rejiUce stool, w e Jpirt It down the tenter 
and piled It off, Remove apron molding. 




Check the unit with a spirit level; then shim 
comen (Jonb homst which are ares of 
great stress. Screw through side Jamb [or 
nailing flange | to the rough opening. 




Cut a window jtod to accommodate the 
new window, or reinstall the old one. Stool 
molding Is available In several widths.. 
Install tt using Ad finishing nails. 

PRESTO! A MEW LOOK 

fgggggmgtf from pmo 133 } 

blanket outdoors over the window 
before hammering out panes to keep 
broken glass corralled . The actual 
insolation requires several helpers. 

Replacing Old dOUble-hung windows 
in this house should lower the heating 
bills considerably The window we 
used is Kasson & Keller'6 Omni alumi- 
num double-glazed storm combination, 
Ajp insulated window combined with a 




Check the rough opening with a spirit level 
to «e If shims must he used. If needed to 
receive new window r frame In to the cor- 
rect rough opening with spacer blocks. 




Extend Iambi at needed to bring them out 
flush with the wait. In this case, we ripped 
1 x 1 down to % x l Y* In. and nailed It to 
the Jamb with Ad finishing nails. 




You should Install the apron molding with 
64 finishing- nails. Then check to make cer- 
tain that the stool is level and that It doesn't 
cut in any direction. 



storm window provides optimum insu- 
lation. The aluminum unit was selected 
for its special thermal barrier between 
interior and exterior frame parts, which 
reduces cold-air transfer. The glazing is 
Solakleer, a low-iron glass that allows 
16 percent more sunlight indoors than 
does standard glass, according to its 
makers - 

The best way to determine the prop- 
er size replacement window is to 
remove the Inside trim and measure 
the rough window opening- The manu- 




Gpen the window to cany and position Jt 
Set the window In the center of the rough 
opening- Once it Is In position, clow and 
lock the window before leveling ft. 




Install ban Insulation to fill any gap? 
between the Jamb and the rough opening. 
Don't force Insulation Into the gaps became 
the window may begin to bow. 




Cut head wing molding. Molding mould 
be set bade from the Jamb edge. Use white 
glue at Joints. 44 finishing nails at thin edge 

and Bd finishing naiti at thkk edge- 

focturer of the window you select will 
have a list of the proper sizes of win- 
dows to purchase for specific rough 
openings. You can frame in a rough 
opening for a smaller size window. 

Since we applied new siding to the 
house, we built up the exterior around 
the rough opening for the new window 
$o that it was flush with the old siding. 
Then we sealed the window frame 
perimeter with caulk If you're not 
installing siding, then install outside 
casing With IQd galvanized nails. VM 



POPULAR MECHANICS ■ APRIL 1 WI 



135 








Home Ideas Guide 




Build PM's Multipurpose 
Wall Cabinets 



A s promised last month in our story 
The Rediscovered Basement, 
hero are the built-in cabinets which 
defined the central wail of our confer 
■ence room. 

These cabinets were designed with 
both form and function in mind: We 
wanted a dean, contemporary appear 
anoe and plenty of room to accommo- 
date a generous sampling of today's 
popular home entertainment equip- 
ment. 

Included were two cape decks, a stereo receiver and 
speakers, a turntable on a sliding shelf, a television, and a 
slide projector on a pull out section of the countertop that 
allows for convenient image projection on an adjacent wall. 
All this— and there was still room left over for storing 
records, tapes, books and other items. 

Construction steps 

Begin toy making the base for the lower cabinets. Cut the 
plywood and the supports to size, then screw the front ply- 
wood rail to the face of the front support. Next, screw the 



plywood base to the top of the from 
support as shown in the dm wing on the 
facing page If your base is over 8 ft. 
long, the platform must be built from 
two pieces of plywood, spliced in the 
middle as shown in the first photo on 
page 139. 

Cover the base top and from with 
plastic laminate, using contact content. 
Carefully follow the direction* on the 
container of the cement you use. If you 
want to duplicate the laminate colors we used, they are: 
Formica No. 917, Tidal Sand, on the platform base and qn 
the upper and lower cabinets; and Formica No. 907, 
Smoked Hickory, on the countertop. 

Next, attach the rear base support to the room wall by 
driving 3^-in. No. 10 flathead screws through the support 
and into the wall studs. Make sure this support is installed 
level. 

Fiats the finished base over the rear support and attach it 
with screws driven down through the base and ime the 
support. Position these screws so they'll be covered by the 
cabinets later I’Ffeasa rum to jm 139 ) 



The dean, modem design 
of these burft-in cabinets 
satisfies a host of storage 
and entertainment needs. 



BY STEVEN WfLLSON 
AND STEVE FAY 



These cabinet! accommodate a 



a *110# projector on a tenter pull-out *h#ff. 
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I r wire / 

I PLASFEC 
1 LAMJMATE 
1 (TYFMCALl 



NOTES: 

1- ffABCCT 

2 — IH k ara" GROOVE 



■CENTER 
Of BASE 



rjJ x r r 

NOTCH 

(TYPICAL^ 



PROTECT 
ON WALL 



GftAWEJI ASSEMBLY {TYPICAL) 



CABINETS 
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There's only one thing you want to com 
between you and the fish. Arid you've got it. * 
Du Pont Stren. Its the premium fishing 
line with the amazing balanced performance 
to make the most of your performance, 

Stren is strong, smooth casting, easy 
handling. And only Stren has the correct line 
visibility to match your fishing conditions. 
Standard visibility Clear /Blue. Low visibility 
Clear. And maximum visibility Golden. 

So fill your reel with Stren. And get a 
taste of victory. *.* • \ 





Because cabinet bnc Is longer than one ply- 
wood sheet, it must be assembled from two 
plecei. Join halves together with a spike 
block installed below the plywood. 




Assemble cabinet boat then cut shelf and 
cover wtth laminate. Position shelf with 
scrap blocks clamped at shown; attach with 
screws driven through sides Into the If. 



Assemble countertop parts and position on 
cabinets to check for fit and operation of 
jlldlng shelf Do not attach. Wien you're 
tathfled h remove and cover with laminate. 



Building in a 'recess' 

Cut all the base cabinet sides, bot- 
toms, tops and backs to size. Be sure to 
cut the l /z x 1 -in .-deep notch at the bot^ 
tom front comer of ail the sides. This 
"recess/ 11 and the Vrin.-wide space 
between the three middle cabinets and 
between the cabinets and the counter- 
top, are design features. They yield a 
shadow line between all the units that 
make the cabinets appear to float. 

Apply laminate to the inside surfaces 
of all the cabinet parts and to the front 
edges that are exposed to view. Assem- 
ble with countersunk iWjn. No. ID 
flathead screws driven through the 
aides into the edges of the tops and bot- 
toms. Make sure each cabinet is square 
before installing the back- At this point, 
determine the number and position of 
the shelves you warn. Then, cut the 
shelves to size and apply laminate to 
the top and from edge of each- Install 
with countersunk screws through the 
sides and into the shelf edges. 

Qnee the shelves are installed, cover 
the outside cabinet surfaces with Lanai 
nato as indicated on the drawing. 

The cabinets which border on the 
open speaker areas should have lami- 
nate over the entire exposed side On 
the cabinets that join directly to each 
otherj all that's required is a 2-ln. strip 
on the sides to cover the plywood that J 5 
visible in front of the recessed spacer 
cleats. A .3-in. -wide strip is also applied 
to the cabinet tops, except on the renter 
cabinet. It should be covered entirely 
with laminate so that when the slide 
projector shelf is pulled out, the ply- 
wood will not be visible. 

Build the drawer cabinets and draw- 
era as shown, then install Che drawers, 
using full extension slides. These cabi- 
nets were designed so the drawer side 
edges would be set in Vh in. from the 
perimeter of the cabinet and with a Vbt- 
in- space between each drawer front 
It r s not necessary to cover the inside 
surfaces of the drawer cabinets with 
laminate. 




Assemble drawer pares and install with 
drawer sl ides. Cover drawer front with ham- 
Irtatti then attach with screws driven 
through Inside face of false drawer front. 

Now, determine the best position for 
your cabinets along the platform 
base — or use the positions we indi- 
cate — and install the cleats (Pam D 
and" E on the drawing)-. These cleats 




Upper cabinets were designed to fit flush |g 
side walls and celling, Install one unit, then 
position the other on the countertop to find 
width of spacer 1 cleats KK and LL 

keep the individual cabinets from shift- 
ing jside-tcr$ide without the need for 
actually joining them to the base. 

Cut a panel from V^in -thick plywood 
to back up the open speaker areas, and 
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MATERIALS LIST — CABINETS 



Sii* pud doscripbori Jusa) 

V* >: IS > 321' plywood (b™i 

Vi X X 12 r fir rrtill 
1‘* * 2 1 * > 121" fir (Support) 

'/t k X 22*4" fkr tabert) 

14 x ** x 1 W ftrfckwt) 

Vr a 17 V* ^ £1“ plywood ( cabin bl 

■feM 

Vi * 14"A X 17W ptfmiOd 
c abins t op. bottom. *heLfi 
3 A * 37H X 22',%* plywood U*rg» 
■cfchknui top, bottom, JthaLF} 
l /i X 16 X 21" pjywr»d (imaU 
b*Gfc) 

l A * 21 x Z4‘ plywood (Urg a tA bin« 
bull 

4T«A" ftr Cd«0 
1 >j% X 3 X 47W fir (ckHtJ 
L fi X 14V, X H5 plywood 

bufl) 

14Va fc Grant Modal A Record FUryer 
Slid* 

fe x x 3 SV, 1 pjywcwd (nin , dH 
drawer front t 

^ x TVi x V5>W plywood (large 
drawer fnm t) 

* 4*% X 17 W plywood (™il 
drnwar scld*! 

V, X 7 y 1? S V pjywbbd r Lurg4 draw- 
er side) 

V, x 4Vt x i2Vi' plywood (sjtl&EJ 
drawer false front. badO 
V* k 7 k 3214* plywood (Irugo draw- 
er rolrrt front, b-icfc) 

■4 x i£V+ x iSV," plywood (bcxtomi 



Q 

r-i 

5 

T 

u 

V 

w 

X 

Y 

z 

AA 

01 

cc 

DD 

Effi 

EEZ 

Pf 

GO 

HH 

IT 

U 

KK 

LL 

MM 

NN 

-A* 



7 pr. Iff Grant Wn- 32ft drawer &lsde 

1 StanLay No. 44E2 ^rewir puJ| 

2 V* « 1J k 41'^' plyYHiod, lawrtiir- 

[OpJ 

4 Vi k 2 l 4 X 4?14' ptywsod Ifhsflt. 

EW rails 

Z m? 21% x Hr fctomJ 
Z V* x zl% X 11" plywood (and n«l> 

* 3 3 A" Nd. ID ITi strtw 

I V, x 10 x 23 & V plywwd l«xinter- 
topj 

1 V* x 21% x Z3^ fc fir <ftwt rail! 

3 Vi X Z l A X 21 W fir (haul rtLlJ 

2 V* x 2 l .% x it 1 ,*" fir (^tde rBil» 

3 LB k LZ3 U burtHp-mviirod fiborboaro 

4 Vi X 11^4 X 60^- rcihuiM 

top. bOROCTi) 

0 Vl X uVi K 2SMT p|yw»d r»b™ 

end, divide* '■ 

3 Vi X ii^A x 2ft!V plfwtxrf [fipfirt 

c*Esn« eholfi 

2 Vi x ll VI x 30 ^'i" plywood Lchmd 
rahinet sJ-iolfl 

4 Vi X 15*4 x 2&W phfvmod [door) 

2 Vi X SO X ac V," plywood fbockl 

£ x IV* x Si Vi' fir [ciftatl 
16 2-H fheCf naMurdfl. with 32 sup- 

port cUpc 

4 pr. Hing^A-MBlX; No. 591-26 Hlf-rkft- 
Lfig, cn*rU .y door hing e 

1 Vfc X Vi x 3CT fir (sptarl 

1 ■% x Vi x lO'/i - " fir (spacer) 

2 x Vi x 21^" flj (sptcor) 

* I '.4“ N4i. 10 Eh screw 
nqulnd. 
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HERE'S HOW TO GET AN $18.99' LITTLE COOLER 
FOR $950 WHEN YOU BUY A POP,..., RIVETOOL. 







Send us $9.50 and proof of purchase and well 
your own personal-size Igloo® Little Playmate® 

Sturdy and roomy enough for plenty of drinks anu ivc, 
handy little cooler will help keep you cool all summer long. And 
all year round, the POP brand Rivetool will make your fastening 
jobs a breeze. Because it’s easy to use. And POP brand Rivets 
fasten permanently. 

Buy a POP brand Rivetool today and send for your Little 
Playmate® ice chest. Then sit back and enjoy 
your summer with a new playmate and POP 



'Mia sugared retail prKt 



E'OP* brand Rivcfcwt Cooler Offer: I've enrkiwJ site modd no. wtoch 
I’ve nfl inxn the POP brand Rpveioul K 3 1 Kltt pouch, 
c-asli res: filter receipt and *9.50 plus *2-00 pwfrjiejmtl handling for 
e»ch conler ewdeffd- **nd me my Little PlwiHflte* ice chest 

Send lo: POP* brand Rivetool Cootef Offer P.O. Ho* 8517. Clinton. 
Wa $2 736 

Name — 

Str«l Address (raj PO. Box) _ 

City State Zip 

Tel Sim where purchased 

itltM ifcJW* ^crfaLliiT [kfcf.tfY. V’Mi ftfK ppVihi-id lATifrj k t YWJrVlM 

bnf+wtt-s ‘A tmh*n. Inc. and rJiev ipencsH wc pdpta i E^pm Hy LU l'** J PM 
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cover it with laminate. Make it slightly 
wider than the opening so that when 
the cabinets are attached to the wall it 
will bn held in place. If you warn to 
avoid the expense of malting these pan- 
els, simply paint the rear wall with a 
color to match the laminate. 

Place the lower cabinets on the base, 
starting with the end cabinets. Than 
position the middle cabinet. Cut the 
spacers (part M) to size, cover their 
front edge with laminate and Screw to 
the side of The middle cabinet as 
shown- Place The last two cabinets on 
the base. 

Install the countertop cleats (parts J 
and I) across the cabinet tops. Then 
attach the rear cleat to the wall, making 
sure to hit at least two studs per cleat. 
Build and laminate the stationary coun- 
tertops as shown Be sure to cover the 
ends of these tops with laminate, too, 
so that when the slide projector section 
is pulled out, ad the edges will be fin- 
ished. Install the counters by screwing 
the rear rail (part T) to the rear cleat 
(part I). Do this in the open speaker 
area where both boards are accessible 
from underneath. 

Now, take the measurement be- 
tween these tops to determine the actu- 
al size needed for the slide-out top. You 
should plan on having two '/irin.-Ydde 
gaps between the three tops after the 
laminate is installed. Build the sliding 
top and install it with full extension 
slides hung on the sliding top and the 
ends of both fixed tops. 

Next, construct the upper cabinets as 
shown. Both cabinets have one open 
and one closed section built with a com- 
mon back. We installed adjustable shelf 
standards in all compartments. If you 
prefer fixed shelves, proceed as ex- 
plained for the base cabinets earlier. 

Adding the upper cabinets 

When the upper cabinets are com- 
plete, install one, using the hanging 
cleat (part HH). Be sura to hit at least 
two studs in the length of the cleat. 
Position the other cabinet on the coun- 
tertop or brace it in position at the prop- 
er height, and measure the distance 
between the cabinets. 

Cut the spacer cleats (parts KX and 
LL> to match this dimension, cover the 
front edge with laminate, then remove 
the second cabinet and attach the strips 
to the installed cabinet. This method 
will yield a tight, professional fit. 

New install the second upper cabinet 
and hang all the cabinet doors. Instead 
of using door pulls, we routed out a 3 /a- 
in -deep by 3-in. -long section of the bot- 
tom, back door edge to use as a finger 
grip 

To finish the job, just paint the wall 
behind the cabinets and countertop, or 
install panels of burlap-covered fiber- 
board as we did. VM 
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Home Ideas Guide 



Surround Your Ikib 

With Tile 

Here's PM's step-by-step guide to installing 
ceramic tile around your bathtub or shower, 



TEXT AND PHOTOS BY STEVEN WILLSON 



T raditionally, ceramic tile has been 
the preferred building material far 
covering walls in high-moisture areas 
like bathrooms The tile is durable, 
attractive and, when properly installed, 
highly water resistant. It's also relative- 
ly easy to apply and is therefore a logi- 
cal choice for homeowners who are plan- 



ning to remodel a bathroom on their 
own. The photos here a^e a step’hy-step 
guide to help you along the way. And, 
we J ve included e brief roundup of 
other tub andosures on page 147 to 
let you know what else is available. 

The first step in any ceramic tile 
installation is to make sure that the 



walls you are covering are sound. There 
should be no holes, protrusions, flaking 
paint or other abnormalities on the sur- 
face. The walls should be square and 
plumb within E A in. in both dimensions. 
If the walls do not conform to these 
standards, remove the drywall or plas- 
ter. shim the walls until they are square 




Properly Installed ceramic tile yields an attractive, highly waterrwktant covering for 
bathtub walls And installing the tiles Is well within most homeowners abilities. 




1 Tub walls should be plumb and square 
and covered with water-resistant drywall 
before trie irEtaFiathon. Apply tape and com- 
pound to all Joints, then sand smooth. 




2 The ftnt step in tile layout Is to deter- 
mine low point of tub rim. Use a level and 
be sure to check all three sides. This step is 
especially critical on old tubs. 



Ml 
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Today’s engine belts don’t show 
wear the way they used to. Even an 
experienced mechanic can’t always 
tell if they’re about to go, just by 
looking. And strangely enough, most 
car owner manuals don’t say when to 
change them . 

Fact is, after four years in a mod- 
ern engine compartment, even the 
best belts can go at any time. 

So if your car is four years 



old or more, you ought to change 
the belts. It’s just part of good 
maintenance. 

And tell them you want Gates. 
We invented the V- belt over 60 
years ago, and have been the world 
leader in drive belts ever since. At 
quality-conscious service stations, 
garages, and auto parts stores 
everywhere. After four years * 
it’s time for a change. 




Thr Gates R ubber Company, Denver, Colorado. 






1 At the Jowcsi corner of the tu t rim 
plxr two full rife on top of the tub and 
rrwkt a m*rfc as $hawn, This rcfcrerme point 
crtab! hsh« your horizontal bast line. 




4 Arrange tllo behind board so width of 
end life— wmdi must be cut — it same. This 
should be m fean 2 In, ft not remove one 
tile. rwenter row and measure agahn. 




• Spread adhesive evenly onto wall using 
Vi»-in.-deep notched trowel Note that ver* 
Tfcal line (seen above | and base line, near 
tub, must be vtriblc through adhesive. 

and plumb, then install new water - 
resistant drywali Finish all joints with 
joini compound and tape, and sand the 
joints smooth. 

Next, measure the total square foot- 
age on the tub walls. Make a sketch of 
where the tub is situated in the room 
and include ah pertmeni dimensions. 
Taka this information to a local tils sup- 
plier and discuss the project. A good 
supplier will be able to provide the tile, 
adhesive and grout needed for Lhe job. 




4 Place level at bw-Hrte point #nd draw 
line across back wait. Then transfer nti? tin* 
onto end walls. Make all lines dark enough 
to read Through adhesive later. 




7 Mark grout line between two tiles at 
center of wail, men remove tlfe and scrap 
board. Draw heavy plumb line through this 
point to establish vertical tile alignment 




-1 



9 To establish proper vertical alignment of 
tiles, begin by cutting scrap board slightly 
longer than back w#l and wedging Imo 
place. Slide full tiles behind board. 




4 To find vertical line on end wails, posi- 
tion trim and full tiles as shown. Mark wail 
between tiles and on outside of trim tile. 
Draw plumb line through both marks. 




10 install first tile by pressing Into adhe- 
sive, twisting slightly back and forth, then 
aligning under ihe base line and inside the 
vertical line. Tile will not slip. 




1 1 install row of dies below has* fine, 
then above. Measure space between row; 
and comer to see If they're the same. Then 
deduct Vfc In. for ease of fitting Cut tile. 



Vou' Ll also be able to choose what type 
of trim tiles you want as well as any 
accessories, such as ceramic soap 
dishes and towel racks. Most lile sup- 
pliers also carry the tools required for 
the job, inducting inexpensive notched 
trowels for the adhesive and rubber- 
faced trowels for grout app] [cation. And 
the supplier may loan or rent tile cut- 
ters. 

Once you've made your selections, 
lay out the tub walls to establish the 



horizontal and vertical tile alignment 
lines as shown in the photos. Be sure to 
make the layout lines dark enough so 
they wiU show through the adhesive 
later Then begin applying the adhesive 
according to the maker's directions. 

Begin installing a row of tile under 
the base Line, working from the vertical 
line toward the wail comers, it s a good 
idea to install at least two courses 
before cutting any end tiles so you can 
check Id make sure the tile cuts are 
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^fou probably see radar as a trap, lying in 
ambush over hills and around curves. We see 
radar as an electronics problem, You re under 
electronic surveillance, you need counter- 
surveillance. 

Qualified Candidate 

ESCORT Is a precision superheterodyne 
microwave receiver, and it has remained first 
choice for detecting police radar since it 
came on ihe market In a recent test of com- 
peting brands, Car and Dover magazine con- 
cluded that ESCORT is clearly (he leader 
In Hte field In value, customer service, ond 
performance... 1 



^SSSffl 



We re particularly proud of that quote be™ 
cause it credits ESCORT with more than just 
industry-leading performance Just as we 
designed ESCORT to be the best detector 
possible, we knew there had to be a way to 
take belter care of customers than the usual 
retail distribution system That's why we have 
no dealers. From the beginning, we've sold 
ail ESCORT'S direct from the factory 



Informed Source 

You see. we know how difficult it is to buy 
a camera or stereo component, or any pre- 
cision gear. Every store has different prices 
so you lee! obligated to shop around Then 
you have to wait for a salesman He may not 
know much about the products or may try to 
get you to choose another brand And the 
week after you buy, they go on sale 

We donl wan! any middlemen speaking 
for us When you're buying precision elec 
Ironic products, we think you’d prefer tp deal 
with experts. Dial our toll-free number and 
you re talking to the factory’ One Microwave 
Plaza, Air of our engineering, manufacturing 
sales and service happen under this one roof 
The buck stops here, you might say And you 
always know where to find us 




No Comment 

If you’ve ever taken any hrgh-tech equip- 
ment back for service, you may have noticed 
another problem with retail distribution Once 
in a great while, the dealer can fix the equip- 
ment But somettmes they fix it wrong, or 
say they can t get parts and try to sell you a 
replacement 

Or you find they ‘ don't carry that brand 
anymore, . Then you re sluck wifh the task of 
tracking down another deafer, or trying to deal 
direct with a factory that isn't set up to serve 
consumers. And if the manufactu rer happens 
to be in another country, well, you get the. 
picture. 



THE RADAR 

" DEFENSE 

Ktr 



Undivided Attention 

At Cincinnati Microwave, we treat cus- 
tomer service differently, and tor a very good 
reason We don t have a network of hungry 
dealers, weve got something far more per- 
suasive" Hundreds of thousands of satisfied 
owners. In fact, the chances are pretty good 
someone you know owns an ESCORT We fry 
our best to please our customers after the 
sale, because they are toe biggest source of 
new safes It's that simple. 

You should also know that well fix any 
ESCORT no matter how old. We don't beffeve 
in planned obsolescence. 



Take A Tesl Drive 

And it's easy to try ESCORT at no risk 
Just reach far your phone to order. Then take 
the first 30 days with ESCORT as a test. If 
you re not absolutely satisfied, well refund 
your purchase and pay for the postage to 
return it. Ybu can't iose. VVe afSOback ESCORT 
with a full one year limited warranty on both 
parts and labor Life under the radar gun Ls a 
lot easier with ESCORT 

Dp H Today 

By Phone: Call us tdl Ires. A member of 
our sales staff will be glad Eg answer w 
questions and take your ante. I Please have 
^ouf Visa cr MasrefC»d at hand when vou caRIL 

CALL TOLL FREE. . . . 800443-1608 
IN OHIO CALL 800-582-2898 

By Mall: Wa lt need to know your name and 
street address, daytime oiwe number and how 
many ESCORTS you want Please enclose a 
tivBctt, money order, or Ihe card number and 
eviration dale mem your Visa or MasieiCard. 



N 



ESCORT ..$245.00 

Ohio residents add $13,43 sales tax, 

Speedy Delivery 

If you order with a bank check, money order, 
credit card, or wire transfer, your order is proc- 
essed tor stopmem immediately. Personal or 
company checks require an additional 18 days 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 463 
One Microwave Plata 
Cincinnati. Ohio 45242-9502 



Tune m Talkback wifa Jerry Oatvin Ameiicai new weekly stellite call-in comedy sa#K sho* Sunday evenings on cubhc r»o srafcra Chech local IwAinas. 







12 A tir* cutter [above] combi* of iFldlng arm wrth glas scoring wheel, breaker bar Just 
Mow wheel 1 , rubber padi on bofft sldet, and triangular measuring gauge. To use, set gauge 
to desired width hold tile firmly, bear down on gutter handle and pull across tlFe. Then 
pivot handle jo back can bear on tile and push. Tile will break cleanly. 



f 1 Tiles can also be cut using simple glass 
cutter and metal straightedge for a guide, 
Once glaze Is scored, grip waste piece at cut 
line with de«p-Jawed pliers and snap. 




V# To finish cuts — whether from tile cutter 
or glass cutter— no* edge until flat with a 
of coarse abrasive like the 3*-grlt 
sanding paper shewn above. 



1 1 Press cut tile into adhesive and mow 
up and down slightly to achieve good 
bond. Do not force tile If It doesn't fit easily. 
Instead, remove and land edge 



14 To cut curved notches In tile, whkh are 
often required around faucet vaJvn and 
shower head nipples, use a carbide-coated 
round saw blade In a hacksaw. 




'jJ* 



17 To cut off tile comers when smooth 
Ml9* * not required, use deep-jawed pliers 
or tile nippers, from the comer, 

breaking off small pieces as you go. 



■ 




IS Allow adhesive to cure for 44 hours, 
then mix grout to Consistency of heavy 
whipped cream. Apply groul to walls and 
force Into Joints with rubtoerTaced trowel. 







f# When Installation li complete, grout 
must damp cure for 72 hours before shower 
is used. To do this, soak warn three times a 
day for three days with a wet sponge. 




approximately the same for both rows 
If there is a difference of more than % 
in. in the width required, double check 
your layout tines and correct the 
error. 

Also, periodically check the tile align' 
mem for both level and plumb as you 
work, and make any required adjust- 
ments. On the installation shown, 
alignment was almost automatic be- 



cause the tiles w-e used — American 
Glean Brite While No. 47 — had two 
alignment ears in each grout joint. 

When cuts have to be made, proceed 
as shown in the photos. Keep in mind 
that i f you choose to set a course of cove 
tiles directly on top of the tub, you must 
make any required cuts in the tile 
course just below the base line, not in 
the coves. On this job. we elected not to 



use ihe coves, and instead cut the bot- 
tom course to conform to the tub rim. 

Irregular cuts — such as those around 
faucet valves and shower heads — can 
be made by breaking off s mall pieces of 
tile with pliers, as shown in step No. 1 7 f 
or with a round, carbide coated hack- 
saw blade, as shown in step No. 16. 
This blade, called a Rod Saw, Ls made 
by Stanley, It yields a clean, smooth cut 

US 
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Your satisfaction is the bottom tine 
That's why Johnsons engineering 
leadership is descaled to making 
depenaaofe outboards thai start quicker, run 
f osier and lost longer With fuel efficiency 
ft's all parr d the reason why, throughout 
the world, mote boaters run Johnson 1 
oulboords Ihnn any other arand 
Johnson, for example, pioneered Loop- 
Charged cylinders m American outboards 
years ago it's now featured m mid -power 
models from 50 to 75 hp 
Bur we' ve added thrs cylinder design 
carefully and selectively Because Loop- 
Chorging maximizes power and efficiency 
only when its part of o loloi ond unique 
engineering package Ar Johnson innovative 
tuned exhaust electronic ignition ond cooling 
systems - and other custom components - 



hove been mtegraiec in these engines 
f s the precise compoltbihty of ail these 
elements. notjusl Loop-Charging which 
results in oulhaords that start so' easily, pop 
up skiers so powerfully and run so far on so 
little fuel 



You might expect Ihe worldwide leoaer to 
have Ihe corner on technology. But. mosi 
importantly to you we know when and 
where to apply it 

Johnson outboards are sold ond serviced 
by a nationwide network of top dealers. For 
the name at ihe one nearest you cal! 
800447-2882 



Powerful techno fog y from the 
world leader. 

^Johnson 

OUTBOARDS 

L P*”- 1 jp i 1 CMC CutHtitiTd Marine Crtrpo^iiSf- 

700 Sea-Horse Dn^ IL £OCS5 

i \m Quite** m-P* Ci'CK^hCrtl 4W -gr-PS r^il 









and should bo used for exposed cuts. 

Once ail the tils is installed, allow the 
adhesive to cure for ai least 48 hours, 
then apply the grout To do this, mix 
the dry grout with water until it is the 
consistency of heavy whipped cream. 
Then, working in areas of IS to 20 sq. 
ft., apply the grout to the tile using a 
rubber-faced trowel. Use firm strokes 
to drive the grout completely into the 
joints. Go over every joint with a 



dia. wood dowel to compact the grout 
and give each joint a finished look. 

When all joints are filled, wipe the 
excess grout off the face of the tile 
using the rubber trowel or a wet 
Sponge. Once the grout begins up dry — 
about !0 to 15 minutes — it will form a 
hazy surface At this point, rub the sur- 
face with cheesecloth or a soft cotton 
cloth to buff it clean, 

Tha last step is to damp-cure the 



grout, a process that takas 72 hours. 
Completely soak the joints with a wet 
sponge three times a day at eight ’hour 
intervals. After the damp-curing is 
complete., fill the tub with water and 
caulk the space between the bottom 
row of tile and the tub rim with white 
silicone caulk. Use the same caulk 
behind all faucet and shower head 
escutcheons. Let the water out of the 
tub and yotTre done. W 



Three More Ways You Can Finish Off A Bathtub 




Redraft ceramic trie sheet; consist of 
Individual ceramic die pregrouted with 
while silicone rubber grout. According 
to the manufacturer I he grout hokfc the 
sheets together firmly yet Is flexible 
enough to permit easy installation. The 
manufacturer also advises that the 
sheets tan be Installed over drywall. 
masonry and even existing tile. The 
sheets must be an on an oversized file 
cutter, but the pregrbutJng definitely 
represents a time savings as well as 
assuring near-perfect Joint alignment.. 
Once all the sheets are Installed, the 
joints between them are filled with the 
s*me silicone grout vied between tiles. 
Available in a wide selection of colors, 
the product is made by American Olcan 
Tile Co.. Lansdale, Pa. 1 9446, The materi- 
al required for the bask 5-ft- tub shown 
above. Including comer trim, grout and 
adhesive, costs about S240 ai dealers. 




Perma -U/aH Is a five-piece bathtub Sur- 
round made of AB5 plastic that consists 
of two end panels, two comer panels, a 
side wall, installation adhesive and eoJ- 
e>r rrtJHr hed caulk for sealing the joints, 
According to the manufacturer, the 
product Is designed to Fit above rrtteL 
standard 5-fl, tubs. It features a grab bar 
and two soap dishes molded into the 
side panel. Installation Is accomplished 
by spreading adhesive on the walls 
above the ti*. then pressing t he corner 
pane Hi in place first. The Side panel 
comes next, followed by the two end 
panels. Holes for the faucet vafves and 
shower head must be cut on site with a 
hole saw in an electric drill. Available in 
six colors and white, the bathtub sur- 
round Is manufactured by Kohler Ga, 
Kohler, Wk. 63044. Oolt-youttelf in- 
structions are Included with the product. 
It seJJs for about HIS at Kohler dealers 




If you plan ta replace your Tub Instead of 
limply refin Eshing The walls above it, a 
new tub with a icjsround kit that's 
Included may well be your wisest choice. 
The rour-picce assembly s hown above Is 
Model OC-60, made by Ower*<ornlng 
Fibergtas Corp., Fiber glas Tower, Tole- 
do, Ohio 43669. According to the manu- 
facturer, nq grout, caulk or adhesive is 
required. Instead, the parts map togeth- 
er securely and are Installed directly 
against the surrounding wall studs with 
nails driven through flanges at the tops 
of the panels, These nails are hidden lat- 
er when the flanges are covered With 
dvywall. Made of a glasj-flber-reirrforced 
resin compound 1 , the product features a 
slip -resistant tub bottom and two toilet- 
ry shelves on each end wadi. The unit is 
available In eight colon and white and 
sells for approximately $2 50 at Owens - 
Corning suppliers. 
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“HOW TO BE A GREAT 




«i a h 

ttuxnm 



GARD 



THAI CONFIDENT LOOK YOU GET 
FROM SHOPPING AT SERVISJAR. 



ROSS GARDEN NET 

Projects planis without decking 
sun, air ot moisture. Reusable 
Wxtt Iteg. Price 56.40 

SALE PRICE $447 

rftSdG 

RAID* HOUSE & GARDEN 
BUG KlUiR 

$0fa£id effective 
inctocrs ond outdoors 
160? fleg.ftteMW 

SALE PRICE $3.89 



WEBER, KETTLE 
GRILL 

Heavy gcwge steel seoted 
in CoreekJin 10 V? 
diamslsr. Black, rductes FREE 
occeswries. Reg. Price S7"?.99 

SALE PRICE $57.77 

i*3 BOS 



HUDSON,. BUGWISER 
SPRAYER 

Eosylo seal, open- and till 
Adjustable spw. 3 gofcn 
Reg. Pncs S39V9 

SALE PRICE $24.97 

ttsia 

black support hose 

Ihotesj 

GREEN GARDEN HOSE 

{nofsotes) 

SHERMAN HOSE NOZZLE 

Rustproof Fully odjustobe. 

No-leak construction. 

Rag Price S3 W 

SALE PRICE $2.47 












MIRRORED SUNGLASSES 

Qusttob&ccal} 

STERN'S MIRACLBGRO^ 

■t^ecnl trsmuta for tomatoes. 
Feeds .otonts mroogti reds and leaves 
IV; Ids. Reg. Price 54.60 

SALE PRICE $2.97 



SUNBURN 
SHIRT LINE 

GREEN THUMB 

pwtjWj 

STRONGBACK 

(m mdatory/ 

SAVER SPECIAL! 

SERV1STAR. LARGE 
LAWN ft LEAF BAGS 

4i gal capocity. ta per tea 
Reg, Pllw %W 

SPECIAL PRICE $249 



GILBERT & BENNETT 
PICK-IT GARD* 

Vinyl-coaled flower 
border seir-stakirg 

ur* 30'. Write 
Reg Price 58 W 

SALE PRICE $5.97 



NELSON* 
TUIfBOHEAHr™ 
SPRINKLER 

Provides untom 
coverage up to 
I.Wsq.ft 
59-powtb^ 
crater savor dial 
Reg. Prices 10 « 

SALE PRICE $5.47 

ItfHS 




Hardware * Lumber ★ Home Centers 



See your Yellow Pages for the dealer nearest you 



Sate ends April 30 at participating d&aters. 





Home Ideas Guide 



TROUBLESHOOTING A 

HOME ALARM SYSTEM 

Here's how to stop those frightening false alarms and keep 
your system silenced— until you really need it. 



BY ISAAC SZLECHTEJ? 



I t J s the middle of die night, you're 
sound asleep, and suddenly your 
fire or burglar alarm lets out a loud 
blast. You jump out of bed and search 
madly for the trouble, but there's 
none — no sign of intruders, no smoke, 
nothing to indicate what triggered the 
alarm. It just went off by itself. The 
next day. you or a serviceman run a 
manual test on the system and — natu- 
rally — it works perfectly. 

False alarms are an increasingly fre- 
quent problem these days as more and, 
more homes are equipped with fire and 
intrusion alarms. At best, false alarms 
are a nuisance, and at worst a lighten- 
ing experience that can also unnerve 
your neighbors and annoy local police. 
To make matters worse, the most frus- 
trating causes of false alarms are invis- 
ible and fleeting; and don't show up 
under routine tests or inspection. 



The problem lies in the very fail-safe 
principle on which alarm systems are 
based Since the alarm is designed to 
sound when current through the house 
circuit is interrupted, such as by open- 
ing a window, any accidental break in 
the circuit — however slight or brief — 
will set it off. 

Such shorn, intermittent breaks — 
called ' ’swingers' J by professional in- 
stallers — may not occur for months at a 
time and may last only a second or so 
when they do. They may show up only 
when wind rattles a window, opening a 
hairline crack in a foil loop, or when 
wood swells or shrinks, causing electri- 
cal contacts to part Frayed wires or 
loose connections can momentarily sep- 
arate due to vibration or temperature 
changes, then ’ heal" themselves later, 
giving no clue to the trouble. A ihin film 
of dirt or corrosion can also be the rea- 



son for intermittent contact failure. 

Because these sneaky swinger* come 
and go so unpredictahly, they must be 
tricked into showing themselves by 
simulating the conditions that bring 
them out. The troubleshooting proce- 
dures described here are easy to follow 
and will work on any alarm system 
that's based on a continuous-loop cir- 
cuit, regardless of the type of sensors 
you may have. The sensors may be foil 
loops around window panes, magnetic 
detectors on doors and windows, slid- 
ing metal contacts, or fusible Jinks in a 
fire protection circuit. 

The idea is to divide your main house 
Loop into smaller loops so that trouble 
spots can be isolated and the faulty wir- 
ing replaced. You then check each loop 
individually for intermittent breaks us- 
ing an electrical continuity Lester 

Two types of testers can be used — a 




Check each few loop on 
a window individually, 
Disconnect loop from 
rest of jyrtrm, then t Up 
tester leads to termi- 
nals. cu in digram at 
left. Pound vigorously 
pn the window sash 
f above) to Jar the Ml- if 
problem ti a swing- 
er" — an Intermittent 
break in the foil or Its 
connections — it should 
Show up oh the tester. 
Before beginning tests. 
dlKonnect circuit and 
its power supply from 
control panel [right]. 



TYPICAL TEST 
CONNECTION 
TO A WINDOVJ/ 
FOIL L QQP 



CONNECTIONS 
TO LOOP 



OHMMfTFE QR 
NO I 2 TESTER 
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Ordinary ohmrrwMf [l*ft| C an b# UMd to chetff for inter- 
mittent bn#ki In system, but AtSmtos No. T2 Tester 
(right | has a special advantage: lt$ indicator light remalm 
on even if 3 break lasts for only fraction of a second. 



simple ohmmerer that measures elec- 
trical resistance, or a special instrument 
called an Ademoo No. 12 Tester. The 
ohmmeter needle will reveal a break in 
a circuit by jumping from zero ohms to 
a high reading r indicating that no cur- 
rent is passing through the loop. You 
have to watch it carefully, however, 
since a momentary break could produce 
a brief, easily missed flicker. 

The Ademco No. 12 Tester has a 
handy feature that makes it easier to 
use. Instead of a nnedle. it has an indi- 
cator lamp that flashes on as soon as a 
break in current is detected. The lamp 
then remains on even if current starts 
to flow again, giving you a permanent 
indication. Thus, [here's no chance of a 
missed reading. The Ademco No. 12 
Tester (by Ademco, 165 Eileen Way, 
Syossei, N.Y. 11791) is available at 
shops that sell or service alarm sys- 
tems. It costs about $25, but can some- 
times be rented over a weekend for 
less. 

Dividing your system 

Start by disconnecting your System 
at the main control panel. Also discon- 
nect the power Supply, which may be 
located elsewhere. (System power is 
not needed for testing, as both testers 
contain their own batteries ) 

The next step is to divide your sys- 



tem into a series of shon 
sections, each one control- 
ling a particular protected 
area, such as a single door 
or window. The diagram at 
the bottom of the page 
shows how this is done. 

Break the circuit at points 
where wires can be easily 
detached from terminal 
screws, rather than having 
to cut them. 

At one end of each sec- 
tion, iwist the two wires 
together. At the opposite 
end, clip your tester leads 
to the other two wires. You 
now have a self-contained 
loop affecting just one door 
or window, with your lester wired into 
the circuit. Now turn on the tester and 
pound the door frams or window sash 
sharply with your fist, moving your 
hand over areas where circuit wires or 
sensors are located. The vibration from 
your rapping should cause any inter- 
mittent breaks to show up on your 
tester- 

!f a break is detected at any point, it 
may then be necessary to subdivide ihe 
section into still smaller segments in 
order to pinpoint the exact location of 
the treubie. Foil loops on windows, for 
instance, should be checked individual 



ly. Disconnect each loop from the cir- 
cuit, one at a time, and conned the 
tester across its terminals. If a break 
shows up. only that particular Loop of 
foil need be replaced. 

Pay special attention id junction 
points that are subject to movement, 
such as electrical contacts between 
window sashes. These, along with 
invisible cracks in foil strips, are com- 
mon sources of trouble due to expan 
sion and contraction caused by changes 
in temperature and humidity. Isolate 
these areas and rap the surrounding 
woodwork as you test for breaks in 




- 3 cmsnwn will tel! you— it's 

§ ~ r not kid stuff. Tbke our 760 Ptmpmaster™ 

and fvfi Fbwermasteif" for example. 

Each shoots .177 pellets and BBs up to a whopping 670 feet per 
second. With super accuracy, too. 

And both have pump actions to match your power needs. Pump 
a few times for safe basement shooting fun; pump up to 10 times for 
greater power outdoors. 

Grosman gives you and your family other features like adjustable 
sights, steel barrels, and a clean, crisp trigger pull. 

When you're ready to get serious about airgun. fun, come up to a 
Grosman. At airgun dealers everywhere. 



#7 IN AMERICAN AIR POWER 



Crmman AiiSuns, 9Sfl fli* Hill Hoi*L OuflWl. few ft* MStl 










Nothing 
tike the new 



Door frames. Baseboards, Floors. Win- 
daw frames. The new Mask-lftape ap- 
plica tor covers them all. All in less time, 
and with less trouble than you’d have 
using a roll of tape alone. 

with Mask-Ityou can quickly 
lay down a one inch strip of 
single or double faced masking 
tape exactly where you want 
it Then trim it clean in 
second, with just the 
push of a button. w 



Mask-tt. 

And because Mask’ll takes only 
hand to use, you can hold onto a ladder 
with the other, mask news- 
paper into place. Or. if 
you're really talented, use 
your free hand to roll 
out the paint 
The new 
Mask-lt tape 
applicator.The 
right tool 
painting" 









O NEJ ’hprjy'lETti f-ors 1 



wires or poorly mating contacts Clean 
all contacts as you go and check them 
for proper alignment- Replace or read- 
just any that are faulty. 

Also check the wiring between doors 
and windows. Prayed wires may be 
hidden by their insulation. You can 
check a long run of paired wires by 
twisting them together at one end and 




Checking for Im^bte break! imlde (mutat- 
ed wire is done In same way as test ing a roll 
loop. Clip tester Feacb to ends of a suspected 
wire and pound the wall around It. 



clipping your tester loads to Lbo other 
ends, forming a loop. Found the wall 
along the entire run as a helper watch- 
es the tester for you. Replace any 
length of cable that proves defective. 

Repeat the process for all of the sec- 
lions in your system. If you do spot a 
break, don r t assume it's the only cul- 
prit. Note its location and keep on test- 



ing the rest of the system. Other swing- 
ers may be lurking elsewhere. If your 
troubleshooting is thorough, you can be 
sure your alarm system will never 
again get you out of bed — unless it's 
the real thing. And if that does happen, 
you can act confidently, knowing that 
your call to the police or fire depart 
merit is not just another false alarm. VM 




OHMWf T£ft Oh 

no i 2 teste* 



CQNNEC r TESTER break GflCbr r 

ACROSS OPEN END BE 1WEEN 
OF EACH SEGMENT PRO TEC T ED 
AREAS 



DISCONNECT 

POWER 

SUPPLY 



DISCONNECT 
WIRES FROM 
CONTROL PANEL. 
JOIN THEM 
TOGETHER 



CONTROL 

PANEL 



NORMAL ALARM CIRCUIT 
FORMS CONTINUOUS LOOP 



PROTECTED 
WINDOW OR DOOR 



HOW TO DIVIDE CIRCUIT 
INTO SEPARATE SEGMENTS 



Secret of troubleshooting an alarm system Is to divide It Into small segments so problem can 
be Isolated. Lower diagram above shows bow each protected area can be broken into a 
serf -contained loop. Including the enter. Any fault within loop wi show up mi tester. 
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LEARN MATH — EASY! 









Yom 
brain 
works 3 times 
as fast as your 
lingers can wrltel That's where the 
Calculator comes m — you can go 
three times as fast with your machine 
doing the dirty work. 

It's easier and more interesting . And 
you It understand it better when It's fun. 
tit you haven't yet tried out a modern 
scLcntiEic-stat]£tJcal calculator, you're in 
ter a pieaSrtnt surprise* - below I ) 

WHY MATH? To get a promotion or a new 
job. Jusl to hang on to that iob you've got. 
To gu i cken your mj nd . To u ride rstand this 
world you live in . Tn impress* p^p|p. Just 
ior some fun you'll lee I good about - 1 Read 
ihose letters below to see how it has 
worked |or others.) 

Do it pt home--, You can sFarl right 
away and go as fast as you like 1 Put it a side 
while you're 1 busy with something d&# 
in short , set your own pave f 

Lois oi us like to avoid being com- 
pared Wllh Ihe OlKcr mpi-mbi.’-rs o( a class 
we Like to set our own standards. Too, 
wt 1 Ilka to save the tuno and oipenseot 
going tea school or '■Besi o! all, 

if a a lot cheaper to study al home where 
Sho r-enl is already paid ■ reo d on?) 

lei 's be h«ie*L You would n'i esped 
to learn to play baseball or chess by 
welching cm expert do si . Math is the same 
Vault need to do some work. BUT 
with rny ua Leu Lai or method, you'll zee it's 
rt whole npw btfll grimet 

THIS METHOD IS FRIENDLY] You can 

use it on your own- You lot low interfiling 
^j^mples step -by-step with calculator 
keystrokes — instead of algebra. 

Lei mu ml reduce my sell Fm Dr. 
George MrCarly and 1 teach at ihe Uni - 
versity oi California. Tens oi Ihousands 
oi poopie Itko yourself ha vo already used 
my gULdebook In leach themselves cal- 
culus. Recently [ have learned up with 
another processor, We put those same 
lusted and proven tEchniguefi to work ior 
you m a new ShjUzU cs Guidebook. 

Even if you've had trouble with 
mdlh, lhu= method will work ior you. 
Choose ihe one you want to learn, 
calculus or statistics (or bothl 
and start today? 

As penny wise Ben Franklin said 
"An investment tn kno w ledge pays ihe 
best dividends," 




choose STATISTICS 

It's used everywhere* — to set insurance 
rales a nd 1 o assess a dru g 's effect! v&ness , 
to delect a crooked roulette wheei and to 
measure Hghtbulb lifetimes. to audii the 
books and to find your position at sea. 

People have always known that their 
experience was not a perfect guide to she 
future. Statistics shows us 
that uncertainly es rterf 
only inevitable but 
it itself is measurable. 

You'll find oyt about 
this in my guidebook. 

You'll read informal ox 
planatsons wish detailed cai 
culal ions ior topics like 'confidence 
intervals" and ' contingency tables." 

YOU'LL U DOIflG Infvrtac* ind Hyperh.iu 
TvaEing, Eh* Chi Squiijp Dili n hull on. A NOVA. 
Hfrqre-s-nsn ind C»t[#I*Mgh, Non Pa rims Inc 

Mvlhods- — I hey to -all h*r» 

SUPPOSE YOU HAVE ALREADY STUDIED 
STATISTICS WII uac Quick Re-Fbjoj-.et G‘jid*j 
in qa Rtfii^hl to* topic you w* nE I® ieh«ih roumiJI 

tin - t hen L|i?l nqht -tfawaiiBYtrai-B m ^c-u r awn held 

buBrnPK, bwlwv. pcifncf, EwydvcfavY, edycismn 

The Guidebook guaranteed to 
work with any caSculatororcomputor. IE 
you would like to si an out with a fenny 
new machine, order my Statistics Kit 
which includes the guidebook 
and a T]-3S calculator which 
1 1 nds means and Standard 
deviations at the touch 
d a button. It has £r S f * 

m LCD display, 1000 
hour batteries — « the works. 

PHONE MC or VISA ORDERS TO 

(714) 831-2637 

A*k tor oui Catalog oi bwki and rakutotofi, 

.OOK AT WHAT THEY SAY_ 



h 



W 



choose CALCULUS 

The math of science and eng Lnae ring — 
stellite orbits and compound interest . 
bacterial growth and 
radioactive d-ecay 4 j 

marginal profits and 
reaction rates. 

You 11 find out 
about these concepts 
when you use the 
Calculus Kit This Kit 
contains my guidebook and a TI-35 
calculator which finds leg and trig values 
at ihe touch of a button. (It's modem, too, 
wi th LCD dksp lay and 1000 hou r batter los . ) 

In the guidebook you'll learn both 
differs dial calculus and mieqra] cal- 
culus — even differentia! equations? 

NEED TQ EVALUATE lunctiinu, Amu. 
vslum.*i — *o\vt *qy.atL-oiu — uh eutu#a trig, 
point gcgrdin#!** ■■ . |qnd |im|tp ior P*qu*nF*i ind 
wiLri? iM ill hat*! 

IF you'r* tq th# hidlngLci], ineiil or phy*Wi> 
ICiatlCii, y&u’JJ bw doing D«ii*] lutieCiCmi, carbon 

4* I Lng. Gpimparlz' qrnialk CTitva*, ha!J j|J*. fulurfl 

yilua, miE^iiiii Mife, mol ion, cooEir^, pitiha- 

bdj1 , y l pioisura a,nd planl/ rnora 

Impoclanl numeELe*k ftiijoailhiha &ir her#, ton 
Ffllionii and Fld^ uppronniqlipq. bT^c IfaELFiq , 
i?ESiitLBu*d I net Iona, Eiilat'i »i*iLad, Kaun'i 
rpfihcd. ktorAMcm iimcH-oM. N^wton'i mol hod r 
pradaqSor corraclor, ruccoxiiv« bi-lil ulinni r 
Simpeovi'a m^lhcd ind syntholic divifiiQJi 

[\ you already have a scientific 
calouialor, you can get just the Calculus 
Guidebook, 

P.S. - TOO CAN DO m l m cwtaln 

1 can show you this easy way to success 
with math, /yguj-cmi'iMf it to you 
unconditionally - - il you are not satisfied 
I List send it back for a prompt rciundt 



* pjfCT/JtarrJ 1 d?D5ra|tT?F nnLa' cirn i vxptnimtium . 

POPULAR SCIENCE 

■Pi dieticr John Bull oi Hir>ird Collie wn1s*; 

' V w?eJi / hod hod ox good a Calculus Ccuiit . 

■S.C MtClnj»y r Jf. ol PKiI*d*iptn* “I &tih 

y^arhc<ak and a c-alcaSalPr the whu/e ri dca b&CQffien 

SI IfOT if} g and a □ MOST REFRESHING 

EXPERIENCE 



* Prok-ssG r H I Frfl-cdmjc aF the LF. at ALbajta. 

ilalH*. "T?ierB Jn-e nn qumxfion axle? tha 
usvfutfWRS a{ ihif hack hk at *Jrt*mf me vary 
ctmriy miiitn May ifodnig ' 

■ '! .shQttjhi tn fha patnt cvptnr,oiian& . . ‘ f 

- HP Key ftotoe 

•Tiinoqii Engin^r BeLI T^-mpkicn *iy". 

'Tfte Las r. most clearly written hook / ftova seen 
toi impfovmv youi meth tkilib 



^ ^AXJ^£DUCT^|^FOH^ROFESSIOWA b LS _ 

r YESi 1 want to 1 ea m ma th fast and wsy with you r new m ethod. If 1 a m not mo re 
than Eatisfied l can return it for a quick refund RUSH me the guidebook or com- 
plete kit I select below fktl contains the guidebook and a modem TI-35 calculator). 

MO-; orcharg* 



I 

h Send FREE Citalcg cE books & calculators 

I 

I 



STATISTICS GUIDEBOOK 


KIT 


How many? 


□ $14.95 


□ 539.95 


Hand! i n q -'Ship pir.q 


i.oo 


2. 00 


Tax (wiihmCatii.) 


.90 


2.40 


TOTAL 


CALCULUS GUIDEBOOK 


KIT 


How many? 


□ *19.95 


.. *544.95 


Hand 1 mg -'Shipping; 


1.00 


2-00 


Tax (within CaM -) 


1.20 


2.70 


TOTAL 







I 

! Far AIR SHWMEHT add S3 M p*: Jl#m 
| PllOM (714)83 1 ^37 ^MCmV 1SA only ) 



En closed is Chack 
myMC/VISA 

CfllJ f 

^m* 



Adrir*u 



T 



CkiT 

Samt.hp _ 

OUTSIDE USA. iiifiacB shipping Li *2.W par 
book or S5 .00 pet kli . Air iMpEB#nT Li Si, Mf p*r 
bonk « *10 .00 p« kit. U .5. FUNDS PLEASE. ' 

EduC ALC Publications. Dep i M3 t 

27953 Cabot Road 

South Laguna, CA 92677 - 



Home Ideas Guide 



New 

Products 

For 
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me Crane Co. has introduced a new line of 
easy-tt^tfean acrylic product* featuring m* 
Royal rolled rim bathtub. Durable, nonfad- 
ing acrylic makes the bath lightweight For 
easy do- It -yourself Installation, the free 
standing, si oped -bank Royal features cast 
brass legs and exposed brass plumbing, 
which Includes supply fittings, waste and 
overflow. The bathtub h available in two 
models: the Royal I, whkh Is IV/i x JO x 60 
In. [3969J, and the Royal 11, which is 22 1 /* x 
JO x 66 in. | s l ,06&[. Both models come In a 
choke of seven high-gross colors and white. 
For additional Information about Crane s 
complete acrylic product line, contact Crane 
Co^, Plumbing Dlv. h 3l» Park Ave., New 
York. NX 10022- 




m< Marvin Window Co. offers madeto- 
order round and roun^to^p wood windows 
In virtually any design, shape and size to fit 
your home. Shown here is a round-top win- 
dow that comes with a snap-on grid, [Win- 
dows can also be ordered with authentic 
divided Irtes. \ This window is installed over 
a terrace door. The windows arc con- 
structed of ponderosa pine and come rinish- 
sanded. ready to stain, paint or varnish. 
Marvin windows are available with V* or 
H n. Insulated gJau. or you can get them 
with triple-glaring for Increased energy 
conservation. Prices for made-to-order 
round-top windows start at about s J00, For 
additional Information, you should contact 
Lynette Erickson. Marvin Windows, VSfar- 
coad. Minn. 56763, 
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Here's a do-H-younelf, battery-operated 
home burglar alarm system from Picon Sys- 
tems Limited. 719 C Jayson Rd.. Toronto. 
Ont. M9M 2H4. The system consists of a key- 
activated control unit which monitors door/ 
window switches and premae-sensfrive de- 
tector mats. The switches (3S| and mats 
1 3 1 5] are said separately to create a custom 
alarm system for any size home. The Cl 00 
alarm k IT ( S50j conta Ins a control unit, one 
door Window switch and 30 ft. of wire, A 
D 200 siren j S80 [ connects to the C 1 00 k It and 
sounds when the alarm is activated, For 
more Information, contact the manufacturer. 




The Duro Perfect Match do4t«yoursetf courv 
tertop repair kit fixes n1cks r scratches, holes 
and burns in plastic laminate surfaces. The 
kit contains seven colors, whkh are blend- 
ed to match the damaged laminate, a 
syringe of repair compound, a spatula and 
Spreader. Two kits are available: one for 
colors and one for wood-tone laminates. 
Each kFt costs $10. For details, contact Loe- 
ilte Corp., 4450 tranwood Cu Cleveland, 
Ohio 441 2B. 




The Model 660 bath unit ( $97} from NuTone 
combines a 1.500-w. heating element with 
a 60-w. celling light to provide both heat 
and light from a single appliance. A five- 
blade fan distributes the heat throughout 
the room. For further Information, send $1 
to NuTone Giv-r Madison and Red Bank 
Rdt, Cincinnati. Ohio 45227. 

turn w 




Burgess*' 

Lawn Mower insect Fogger 

KILLS FLIES 
& MOSQUITOS 

WHILE MOWING YOUR LAWN 



90 day Warrant 



* Kn includes part* rtcsded for easy misHa^n 

0rd*r rn# ey Mail Or Call Our TflILFn* Number 



Vk. w.' 1 -^iqty, Ur^k* 1 1 J 3 T' 

Lnwr lfiHc.1 P-ngg#r^> 



Name 

Dh, 

Pn»E«Attl» 

Hi rvt * rputerti add H ' ■“! 
Tims Kill ing 

Total EndcK4.fi 
ChBid. ip- M - O 

Numtw 



MuAcr Caret 



? DO 



E ■ I valiDA Dd(^ 



E^Taii^g 

Customer Service CENOL PRODUCTS 

Rl. 03. GtS yStefcS. H 60030 








VERY IMPORTANT ^ 

7tw smly mvzhwi bu-M wUh 

a all Cast iron tables 

S HtAVT OUTT OESKiN 
c OtVELOee 3 HP MOTOR 
D BUILT AS AN INDUSTRIAL 
MACHINE 



WOODWORKING MACHINES 
5 in 1 Combination 



WITH ELECTRIC: MOTOR WHICH 
DEVELOPS 3 HP 

LATHE 
TABLE SAW 
DISC SANDER 
VERTICAL 
DRILL PRESS 
HORIZONTAL 
DRILL PRESS 



M r auL 






OWE PlACF FOR Ad L VOUfl MEEDS 



CALL NOWE1! FOR FREE GIFT 
Toll Frt*(1-800J 421 -2467 

IN CALI FOR MIX CALL COLLECT \2\Tt 54SOTfil 

R VIS* □ □ MONEV ORDER 



PLANT 



MASTER WOODCRAFT CO- 

aoo spruce law dhive * pc box era 

HARBOH CITY Cfl 90710 
I a r<aC‘jb ! c Laoun Group 

Oi: a.ers hie Aval labl<i 




SAVE MONEY ON SUPERB 
QUARTZ CLOCK MOVEMENTS! 



sn oo 





EXTREMELY RELIABLE 
HIGHLY DEPENDABLE 
LOYY WHOLESALE PRICES 
FAST DELIVERY 



M88 



QUARTZ CLOCK 

D! men siu n s 2 13/1B" X 2 13/16" X 6/0" " ” “ ' w ' MOVEMENT 

MADE BY THE WORLD'S LARGEST PRODUCE R OF QUARTZ 
TIME PIECES. THE SAME MOVEMENT IS FOUND IN BRAND 
NAME CLOCKS RETAILING OVER Si 00.00. IT CARRIES 

a full TWO YEAR GUARANTEE! 

PRICES INCLUDE HOUR AND MINUTE HANDS. ADD 25< FOR SECOND HANDS. 



3-9 



$6.04 



10-24 



54,75 



26 



$4.40 



50 



$3.75 



1M 



$3,26 



500 



$3.00 



NEW CATALOG 

65 PACES OF CLOCK 
MOVEMENTS. DIALS, 
ACCESSORIES, HANDS. 
TOOLS, AND MORE I 

CATALOG #184 £ 1 .00 




HOW YOU CAN 
MAKE BATTERY 
OPERATED CLOCKS... 
EASILY By Chsrli* Plumb 
64 Ragsi - Fully Illustrated 

Book #190 $9.95 



SAVE $5.00 ON DEAL #P20 ! 



YOU GET - 

S& 1 



ONE MSB MOVEMENT $8-00 

ONE BOOK #190 $6.95 

ONE SET SELF ADHESIVE 

CLOCK NUMERALS $1.00 

ONE CATALOG #184 $1.00 

SPECIAL PRICE $11.95! 



$16.95 VALUE 

THIS KIT CONTAINS EVERYTHING YOU NEED TO MAKE A CLOCK EXCEPT - 
THE FACE WHICH CAN BE MADE OUT OF ANY PIECE OF FLAT MATERIAL. 
YOU CAN MAKE A COMPLETE CLOCK IN MINUTES) 

ORDER TODAY FOR ONLY $11.95 




TOOL CATALOG #83SH 

OVER 250 PACES OF PRECISION TOOLS AMD SUPPLIES USED 
BY JEWELERS, WATCHMAKERS, CLOCKMAKERS AND OTHER 
CRAFTSMEN. 

CATALOG I835H $4.00 

PLEASE RUSH THE FOLLOWING ITEMS: 

FJt'fr'kil 



Addresi _ 

chv 




VISA- 






_Zlp_ 



Owl #PC 20 0 $1 US 

MS& Motfamanli 0 - 

Postage & Handling $2,00 
Totit Enclosed 



Cas-toCo. 



WE ACCEPT VISA AND 
MASTERCARD FOR 
ORDERS OVER $25-00 

□ Send #104 

$1-00 anelnwd. 

□ Send Cfrtdlcg if R35H 

S4.QD en cl ci etc- . 



F O 90* 2347 

□ RAWER L TELEPHONE 

CINCINNATI. OH 4520) (51 3) 2i 1,7073 



Home Ideas Guide 



(C&mtfMod from wwo 153) 




The Concept 5-ft, hinged pat Jo door i Sb0Q\ 
by Pease Indusif l«, ? 100 Dixie Highway, 
Fairfield Qhip 45014, features a wood Ihle^ 
rior on an energy-efficient steel door. Oak, 
walnut and ash interiors are available. The 
door has a I -In. deadbolt and 1-In. FnsuFat- 
Eng gifts. For derails, contact the maker. 




Levftons new 600- w,. wiidstatr slide 
switch dimmer, model No, 663 1 \ S S6J, offer? 
full-range dimming wtrh positive on-off 
anion. A locator Eight makes the switch vis- 
ible In the dark. The slide switch dimmer is 
sold nationally for SI 6. For more Informa- 
tion yoo should contact Consumer Prod- 
ucts, Leviton Manufacturing, 59-25 Little 
Neck Parkway. Little Neck, N Y. 11362. 




Clu-cks. f CJock Movements i Supplier / Toots and Equipment. 



JfttuLzl Whirlpool Bath. 290 North Wlgef 
Lane, Walnut Creek, Calif- *4596, introduces 
the Espree portable whirlpool spa ] 52, 195 1, 
The Espree li a totally self-contained unit 
that you simply plug into a 1 IS-v.. JQ-amp, 
circuit and fill with water. No plumbing Is 
required. The 20 k 64 x 70-in, acrylic spa 
accommodates four adults and comes with 
factory-installed redwood jkErt and ewer. 
For details, contact the maker. m 
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JOINTING; Jf vou have roughsawn , 
weathered Or te-cvod Mock thar is cupped, 
warped or twisted, just a pahi Or two or the 
face and edge prepares it for final thi-Lkness- 
irtg through the Planer 



MINIVAN TEST _ ___ 

(Comifi ued frtrni paov 

lated, The Vista's acceleration is the 
best of this group. hitting 60 mph in 
approximately 1 2 seconds. Even so, the 
two five-speeds I drove both had a mys- 
terious carburetor stumble between 
1.600 and 2.000 rpm. There are two 
other transmissions available for the 
Vista, a Twin-Stick four-speed with 
manually selectable overdrive, and a 
three^speed. automatic 

The Vista’s seats feel good, and driv- 
er vision is excellent Ln all directions. 
The hooded instrument cluster is well 



placed, but could use gauges for oil 
pressure and alternator. 1 appreciated 
the two over- and under gloveboxes, 
especially the huge bottom one. And 
there's an additional storage bin under 
the from passenger seat- All these vehi- 
cles, though, offer an abundance of 
nooks and crannies to hide things, and 
all but the Toyota have under-seat 
bins. 

The Vista's handling and braking 
suffer slightly from a lack of tread 
patch. The P185/70R-13 tires just 
aren't very wide, and that makes the 
car lose its grip before it ought to. The 
brakes aren't hard to lock up either, and 



A VERSATILE 




PLANER 



PLANING* When your project calls for ac- 
curacy., The precision Model btH can handle 
stock removal ringing from a mere whisper 
up to i full 5/52-3rn:n or each pasi. Special 
turd world planing knives handle oak and 
walnut as easily as pane 




In The Mitsubishi Vista er* npt as easy 
ta remove as those In a true van. but they 
do flip and fold Into flw different configu- 
rations, Including this bed. 



1 noticed a fair amount of under&taer on 
the tight, short course I drove. The Vis- 
ta isn't intended for road racing, nor are 
any of those vehicles, but 1 think you 
have to be careful about hurrying them 
on slippery surfaces. 

Volkswagen Vanagon 

You get an awful lot of room in the 
VW Vanagon. and that’s by far its 
greatest attribute. You pay fbr that 
space, though, in a number of ways 

First, the Vanagon, being the largest 
of those four vehicles, is also the heavi- 
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Girt. And it has the least powerful 
engine, so performance suffers. You 
simply have to be patient and not dart 
into traffic. You learn to live within the 
Vanagon’s performance limits, which 
include 0 to 60 in about 18 seconds- 

Also, with much of the Vanagon's 
weight in the rear, gusty sidewinds and 
passing trucks tend to blow the vehicle 
around quite a bit, Again, there's not an 
awful lot of rubber on the road. The 
example I drove veered to the left 
under panic braking, and its rear 
wheels had a tendency to lock. 

Volkswagen has done a commend- 
able job of civilizing the Vanagon. 
There's a 1m less engine and road noise 
than in previous generations, especially 
during acceleration and at highway 
cruising speeds. Gear shifting with the 
manual four-speed is easier and 
smoother than before. VW offers a 
three-speed automatic, as woli. 

The Vanagon's seats are firm, and 
the driver has total visual command of 
the road. Passengers find loads of room 
in every direction, but there are prob- 
lems with ventilation. The heater-Vent 
system Itself is confusing and difficult 
to use. Three of the four slide levers 
don’t seem to do much, and the front 
fan isn't very forceful. In defense of the 
system, there's a second set of vents 
plus another heaterfventillacJon fan un- 

fFIflgjg wm to IS?} 



A PRECISION 1 




MOLDING] As i mokter n the Model 6E4 is 
i real moneymaker that will literally pay for 
its. elf. Plenty of power to cum our highest 
quality finished mill work such as flooring or 
paneling.,, and for just a bare fraction oTihc 
casr you normally pay your lumber dealer. 



VOU NEED A.. 

FOR FREE HOT I 

FILLED BROCHURE, WRITE:) 

NAME 

AGGRESS 

, errr „ , ~ 

\ STATE 

. 




FDLEV4E.LSAW CO. 
9500ft FIELD BLOG 
KANSAS CITY, MO. $4111 
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Cable 

guide 



SIEEfftNG LOAD CABLE 
CABLE 
PULUY 



LOAD CABLE 
DELTA 



MA?A I 
PILOT 



LITTER WJNO 



pKAwamoGZ 



C^tjies iTOumpd !□ a per 
martCfU roof tiny 
rtscuf cradJt over OCtftTUt 
Son and tv to ffrr. Vfrth 
drawbridge on a wfrv 
rfowsjn to Heady the 
cradle, firemen sand on 
imtr wings using hws 
conneetKf to siardplpes 
on a fewer fk»r. Roof jib 
tan be used fbr window^ 
waifUng pfestform w^ith 



Technology 



♦* 



ROOF 

JIS 



Separate cables tarty and stew the 
rescue cradle from ground tfl upper 
floors. Guides ate mounted to bulking. 



UTTER 

WING 



Safe exit from a towering inferno 



D isaster movies genera My exagger 
ate the possibilities. but when The 
film Towering Infmno appeared in ihe 
51 70s, there was o m chilling nous? of red! 
ism. If a fire breaks out and spreads 
across the upper floors of a skyscraper, 
there's little equipment available w got 
people trapped inside to safety or to 
fight the tri age. A West German compel - 
ny, however, has come op with one 
solution. 

The High Rise Rescue Cradle from 
Wahlefeld is a gondola that climbs the 



lofty heights of a high-nse building. Its 
side walls fold out to farm bridges from 
which firefighter^ can nan hc^e*. T3sey 
al$0 can he used as litter Ca m firs For 
injured persons The from wall folds 
nut 5 ike a drawbridge no be set against a 
windowsill, steadying the gondola ^ 
up to 12 people get on board. 

The system works with the stan 
dard window- washing units they’re 
starting to install on most high rises 
today , ,r says Doug Eastwood, vice pres- 
ident ol Wahlefeld Safety Corp , tha 



American distributor located in Burner, 
N.C. ”A jib set on trucks on the roof of 
the building lowers cables clown the 
side. The cables cany the window- 
wishing unit up and down, bui if a fire 
breaks out . they call ire used lo bring up 
the rescue cradle/ 1 

The 2,20Gb pound gondola is brought 
lo the scene on a special truck After 
cables are connected to the building's 
I ib system, a pilot sitting in the back of 
the truck can steer ii up at the rate of 10 
stories par minute. Inside the gondola. 
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■ t/y D(W1 I - - 1 i I 'HQlm Fry gfi.ii' V/ritT 



One fireman work j rescue cradle controls 
In his Jap aboard the Cradle fl|_ while the 
main pitot sits In the rear of the truck |2|. 
watefang the aa die rfse and, if nece™ ry. 
taking control QCl a panel In truck jj;. The 
rradkr can open Id tarty a lifter [4j on 
either side. u/lth both Utter wing* open 
f3|. the cradle can cany 12 passengers 



F, 

ft ^ 




■- 1 


[• ■ . v.JB 











a second pilot c^n use a set nf controls 
to adjust the s-Fifey rractle precisely 
When the side* walls art? folded nut td 
form the Litter wings, firemen can con 
ncct their hoses to standpipes on one 
floor, bnng the cradle up to the nem 
floor and hose down the building 
beyond the range of any fire truck. The 
tire departments ot New York, Boston, 
Detroit and Miami have taken pan in 
demonstrations of' the $500,000 sys- 
tem, which may be used in some Amer- 
ican cities within the nexi two years 




Heavy tractor has light touch 



W hen a typical 5 ton tractor rolls 
across a field for tilling or har- 
vesting, it destroys valuable sail and 
hinders crap growth. The sheer weight 
of the tractor compacts the soil and 
keeps water from seeping into the 
ground. Wherever the wheels roll, plant 
growth is inhibited. 

To combat the problem, the federal 
Agricultural Research Service has de- 
veloped a behemoth dubbed ’The 
Spanner" (top). The machine's 30-fooc- 
wide frame lets the farmer till mare 
acreage per pass than he could handle 



with an older tractor Camera equip- 
ment on the tractor or a worker sta- 
tioned at the far ends of The Spanner 
(above, left) help him keep his eyes on 
his work. 

After covering the length of the field, 
the farmer would take one wide turn 
and start a new super- row (center)- A 
computerized cabin (right) lets the far- 
mer have as much control of hi$ work as 
if he were driving a smeller tractor. 
Re seam hers believe this type of tractor 
will increase crop yields by 10 per- 
cent- 






ELECTRONICS 



Princeton University Prof. Robert Mark s 
new book, Experiment* In Gothic Sfruc- 
fur# fMfT Press, S20}, reveals how archi- 
tects like Mark are using optical analysis 
to determine toads and stress on tall 
structures, the photo above of the 
Cathedral at Reims. France, and 1 the 
polarized light photo of a plastic model 
or the same section J inset) Js a case in 
point Passing polarized light through 
me model, architects can pinpoint 
sources of wind stress. 



CARDS WITH BRAINS 



It looks like a credit card, but ft works 
like a small computer. The Smart Card 
from France contains a (*K computer 
chip on a tiny dole In the comer of trie 
card (above). The card ts inserted Into an 
inexpensively produced terminal and its 
memory is activated by entering a secret 
number. The card can then be pro- 
grammed to work like a checkbook, 
entering deposits, withdrawals or other 
transactions. J,C Penney will start using 
the Smart Card next year, and It will be 
available for home use by 190*. 
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N ot all airliners of tho future will necessarily be jots— 
some may start sprouting propellers again. The 
props, however wiU look like nothing youVe ever seen 
before. Developed udder a joint NASA/Pratt & Whitney pro- 
gram., they sweep sharply backward at the tips end are 
arranged id two multibladed clusters that turn in opposite 
directions on concentric drivesbafts. The design, which 
looks something like an overside eggbeater* is said to move 
large messes of air more efficiently than conventional 
straighl-bladed props. The counterraating blades also can- 
cel out prop torque, providing smoother control and greater 
safety in the event of an engine failure. 

The new swept-blade props are turbine-driven and are 



called propfans. According to current studies, for short- 
radge airliners Of the ISO ‘passenger size, propfans could 
reduce fuel bum by as much as 30 percent over turbo fans 
Of comparable thrust. Locating the engines near the tail 
puts the wings in clean air, improving lift. It also greatly 
reduces cabin noise. An ingenious coaxial gearbox, using 
planetary gears to reverse the rotation of the turbine' s out- 
put. simultaneously drives one prop cluster clockwise and 
the other counterclockwise. 

If propfans prove to be as fuel-efficient, as they seem, 
they could start showing up on small airliners within 10 
years They may look strange, but to financially strapped 
airlines, those eggbeaters could be beautiful. 




Can flying boats make a comeback? 



T he great flying boats of the "30s, 
like Pan Am's luxurious Clippers to 
the Orient, have long since faded into 
wistful memory. But now the flying 
boat may be coming hack. Two new 
prototypes are currently exploring the 
feasibility of using small, water-borne 
airliners to take some of the hassle out 
of air travel. 

The S5-X (left), budt by Shin Meiwa 
of Japan , is a 40-passenger, twin turbo- 
fan amphibian designed for island hop- 
ping in the Pacific, where conventional 

m 



airport facilities may be nonexistent or 
too small to handle land-based jetlin- 
ers The Do 34 TT (right), built by Dor 
frier of Germany, uses three turboprops 
instead Of jets. Its purpose is to serve 
coastal cities where passengers could 
be delivered directly to downtown 
docks instead of to less convenient, out- 
of-town airports 



d-diKX Oenm& ES±Cw 

ContnlDulDrs- -SheHi-Son M j**. htnWMCrwi 

Efcnjrd Schrader Jctf Jeff ftchronti 
Jobri Girisoer-g 




FOR ONE-HAND FLYING 



The relaxed -look trig gentleman above h 
actually flying a giant airliner — one- 
handed. Gone It the big central control 
column with lU larriNiar twohanded 
yoke. Instead, the pilot controls the 
plane with a small handle on an armrest 
at the left side of the cockpit. The minia- 
ture side stkk r similar to those on mod- 
ern fighter Jets, is being tested for com- 
mercial airliner use In an A30C Airbus. 
Some advantages claimed include more 
precise control of the airplane, Jess arm 
fatigue and an unobstructed vkw of Che 
Instrument panel. 
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ECHNOLOGY 
UPDATE 



New watch buys time 



First all-Israeli fighter jet 



S aving the Life of a wounded soldier depends on medical 
help arriving on time and knowing right off how to 
treat him. A new concept for a conibaft wrtstwatch-like com- 
municator designed by Dr. W.A. T acker of Purdue Univer- 
sity may be what Army medics have been hoping for. 

Wh&n a soldier is downed, he or a buddy can activate the 
watch, or sensors touching his skin would activate it auto- 
matically as his vital signs changed- Coded data on his tern- 
perature, pulse and location would be beamed to a radio 
interrogator device on a truck. The interrogator signals medics 
that someone Is down, tells them where he is and decodes 
the medical data. An airborne interrogator could work 
with the truck interrogator to locate the fallen soldier. 



I srael will soon have a supersonic fighter jet of her very 
own design for the first time. It's the long-awaited and 
still highly hush-hush Lavi shown in the artist's impression 
above. Until now, Israeli fighter pilots have had to rely 
heavily on the Kfir p a hybrid remake based on iho French 
Mirage, and on aging U.S, F-4 Phantoms. 

The new Lavi (Young Lionh expected to appear in the 
late 80s, is an advanced canard/delta configuration capable 
of speeds near Mach 2, Its ail -moving canard foreplanos 
and computerized fly-by-wire controls will give it excep- 
tional combat maneuverability and also permit low-speed 
takeoffs and landings on short, desert airstrips. The Lavi 
will be partially funded through U.S, aid, 3J, 




"Who cares about your hernnec melting? The 
batter** just went ouc on my dog tags." 



ELECTRONIC DOG TAGS 

In S$G3, the Army started replacing its 
Jeep* With a rww land-rove r vehierFe. 
And the old steel pot helmet, in which 
soldiers once bathed, shaved and even 
cooked, gave way TO a pJastlt heimei 
that provide* added protection, but 
would melt from cooking. % neat year, 
another Army Institution may give way 
to technology. New cofnpuEerlted dog 
tags are being tried by so™ units. The 
tags contain a microchip that encodes 
name, rank, service number and medical 
hlsidFy. They have a Ik memory about 
the same ai a hand calculator. 





TRANSPORTATION 



UNSTOPPABLE 

TRANSPORT 



According to Its maker, 
only a helicopter can go 
Into more places than this 
double jointed, double- 
tracked all-terrain vehicle. 

Consisting of a pair of 
self-powered, articulated 
crawler units, it can climb 
54 grades, ford streams 
and slog th rough deep snow or mod with- 
out sinking In because of its low ground 
pressure— less than half that of a human 
footprint, it s shown here as a mountain 
transport for skiers, but has marry other 
uses, both civilian and military, from wil- 



derness rescue ambulance to antitank mis- 
sile launcher. The vehicle, which is desig- 
nated the 0v ?Q6, Is manufactured by Hag 
giunds of Sweden, The machine has been 
adopted by the U.S. Army as pan of our 
go-anywherc Rapid Deployment Force. 



SPACE STATION 199f 

NASA s next major project, a permanent 
space nation, received its initial boost 
with the submission of design concepts. 
And now NASA says the space station 
\ right l could be launched Into orbit as ear- 
ly as 1991 . The unit, which Is estimated to 
cost approximately IS billion, would 
eventually be used as the launch base for 
exploration of Man and beyond. Compo- 
nents cf the Space Station would be shut- 
tled Into low Earth orbit and assembled In 
space. The space station would be 
equipped with a propulsion module, a 
docking module and a separate module to 
cany sens! ng LhtmvtterltS. 
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Joinery 

With 

'Invisible' 

Nails 

Open your eyes to a 
no-show and no-tell 
wood joinery technique. 

TEXT AND PHOTOGRAPHS 
BY JORMA HYYP1A 



T he next time you need to join two 
lengths of wood, but don't want the 
nailbeads to show, try a technique 
called blind nailing, When combined 
with glue. blind nailing is a fast, easy 
means of making remarkably strong 
wood joints. 

This technique is most often used to 
produce a finished, L-shaped. trim 
around countertops end table edges, 
and to conceal a plywood edge. You can 
also produce a wide variety of mold- 
ings- — including baseboard, crown, 
chair rail and comer guard — by blind- 
nailing two. three or four routed pieces. 
Blind, nailing is also used to edge-join 
boards to form wider panels, 

A tight-fitting joint 

First, be certain that the two pieces 
to be joined form a light- fining joint 
Sand or plane the wood where neces- 
sary. Next, mark the nail positions onto 
the larger, flatter piece. For most jobs, 
1 L /a- or 2-im finishing nails spaced 6 in. 
apart work fine. In the photos, 4d { I ‘/a- 
in.) finishing nails are used to blind-nail 
Vi-in -thick pine. 

Cut off the nailheads with end-cut 
nippers or cutting pliers, Then hammer 
the nails partially into the edge of the 
first piece, as shown in the photograph, 
You should make certain that the nails 
don't protrude loo far, otherwise they'll 
pass through the second piece 

Next, grind sharp points onto the 
protruding nails using a stone grinding 
wheel in a drill press or portable elec- 
tric drill. The sharpened tip offers less 
resistance to wood penetration than the 

blum-end pail. 

Gluing the wood 

Apply carpenter's glue to the first 
piece and clamp it to the edge of a 
workbench. The protruding nails with 
the sharpened ends should be fating 
the rear of the bench. Position the sec- 




Blind nailing wits uied to make 
: thU remark athly strong, light 

wood joint. Completed piece can be 
routed or sanded without hitting naiiheads. 



Snip off the- rtallheach before you hammer Space the nalJs- as needed and drive them 
tbe nails into the edge of the workpiece- partially Into the edge of the wuriepJece- 




Use the mating workpiece ax a guide to Grind the nails to a sharp point. A file can 
check the height of the protruding nallx. be used to sharpen the nails as well. 




w 



5 ^ 

& 



Apply carpenter j glue to the nailed edge. 
Be sure that the surface lx clean and dry, 




Tighten the C -clamps gradually to draw the 
two pieces together. Plate newspaper 
down to absorb messy glue sgueezc-oui. 



ond piece against the nails and apply 
pressure grad uaify by squeezing the 
two parts together with C- clamps. 
Tighten the clamps little by little, start- 
ing at the ends and working toward the 



center, Place newspaper under the 
work to absorb any glue squeeze Knit 
After the glue has dried, the assembly 
is ready to be sanded, routed or planed 
without hitting the nailheads. M 
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FREE HEARING AIDS 

TRIAL up lZf\Q/ ACC comparabli 

BEFORE YOU BUY TO AIDS 



COMPARABLE 

AIDS 



SPECIAL OFFER TO READERS OF POPULAR MECHANICS 




BODY AIDS 

MODEL S9B 



• Small and Slender 

* Mosi Modem Sty 



n Styling 
to Opera 



• Inexpensive to Operate 
■ Lightweight Aluminum 



Case 



S99* 




BEHIND THE 
EAR AIDS 
MODEL 270 

Fits ComfoMably. Inconspicuously. 

• Separate Telephone Coil for Clarity 

* High/Low Range on \toilurne Conirol 
■ Separate ON and OFF Switch 

M99 50 



GET QUALITY HEARING AIDS AT AMAZINGLY LOW PRICES BECAUSE WE SELL 
DIRECT BY MAIL • YOU PAY NO DEALER MARK-UPS OR COMMISSIONS 



HUGE SAVINGS 



Buy dirtc'^Elimlnaie dealer markups 
tod commit s ions 



30 DAY FREE TRIAL 



Wc send you ihg Aid el your choice— 
FREE TRIAL— oe obUoelion. 



TIME PAYMENTS 



Time payments arranged liter you arc 
HtJilied with tN Aid ef yeur Eitnlct. 



I YEAR WARRANTY 



FOR FREE INFORMATION AND HEARING LOSS 
QUESTIONNAIRE, GALL 

1 / 800 / 323 - 1212 * 

TOLL FREE 

* Illinois Residents please use coupon. 

IloyeT hearing aid" corp - ~nsM^7u~*rs~ ~ To? SoT iw? 



wire wdufliiLT un naeruiy mu a , 

Iran LLOYD'S. 


| Rockford. IL 611T0 Dept. PM8 
1 D Please send me FREE Literature and Low Prices 
| on all types of Hearing Aids. 

| 




WE PROMISE 
NO SALESMAN 
WILL CALLI 


[ NO SALESMAN 1 

[WILL CALL I 




W* prgmiLt no jolosmon wM ever cm Cm 
yen. 


1 NAwte 






1 ADDRi SS 


1 


1 CITY iTATE 


7IP CODE 



LLOYD’S 

TRUST THE 
CUSTOMER 
PLAN 



Our Trust (he Customer Plan 

has been a resounding suc- 
cess Tor over SQ years W?v« 
sent thousands of Hearing 
Aids to customers in all 50 
states Over 250,000 Hearing 
Aida sold altogether, We 
have never asked for a de- 
posit. Our hies have thou- 
sands of letters from satisfied 
customers . . and from med- 
ica! clinics, hospitals, veter- / 
ans organizations and mstitu- cf* 
Lions. Want us to prove It? 

Just write us or send the cou- 
pon on this page 



WE EVEN PAY THE POSTAGE . . . Just tape or paste this Postage-Paid label to 
the front of any envelope No further postage or addressing is needed. 



4 






J 



Dept. PM8 



NO POSTAGE NECESSARY 
IP MAILED IN THE 
UNITED STATES 



BUSINESS REPLY LABEL 

FIRST CLASS PERMIT No t»4l. ROCKFORD, ILLINOIS 



POSTAGE WILL BE PAID &Y ADDRESSEE 

LLOYD Hearing Aid Corporation 
128 Kishwaukee St. 

P.O. Box 1645 
Rockford, IL 61110 








PM LOOKS AT... 



A Wood And Masonry Filler 



Muacle Putty u resin-based patching 
compound used Tor making difficult 
repairs in wood, masonry, cararnk tile 
plaster and more The kil includes resin 
gel,, wood mix. cement mix and a hard- 
ening agent To use it. combine Che 
proper mix with the gel and add a few 
drops of hardener. Mix thoroughly and 
apply with a putty knife. The wood mix 
is used for all but masonry repairs, ll 
tan he sanded hut the cement mix 
cannot. Both were found to be effec- 
tive. The wood patch surpassed similar 
products because it could form a sharp 
comer jas shown} without chipping 
during rough use. Similarly, the ce- 
ment mix showed excellent adhesiun 
to masonry and could be feathered into 
a fine edge without Loosening. 

Each kit can make up to 3 Vt qts. of 
concrete mix or 1 'A qts. of wood mix. It 
costs Sl6 postpaid from Anacon Go. 
2737 North Hampden Court,, Chicago. 
Ill 60614 . — Rosario Capotosto 




The kit (top, right) contains resin gel jcanji 
wood min | lighter hag], cement mix, liquid 
hardener cups and ft fcki. It cojts Sift post- 



paid. Apply the filler with a putty knife 
[middle, right). Repaired gaps and cracks In 
the wood (bekiwv right] are stronger than 
i he wood Itself, yet the putty can be easily 
sanded smooth. The cement ml* adheres 
exceptionally well to masorwy materials 
[above]. It's quite durable and can be feath- 
ered to a fine edge before the filler sets. 





WriteUs For Products. 
WrueUs For Plans. 

WriteUs For Ideas. 

Write Us For Advice. 

Write Us For Experience. 

SoWhy Haven’t You Written? 
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From deck designs to paneling pointers. 
Georgia-Pacific has more ways to help you 
improve and protect you r home than 
anyone. . . 

The Rvieling Book- Features 32 pages of 
helpful paneling ideas and easy- to’ follow 
instructions. {$2.00) 

The Roqfir^ Book- \ comprehensive, 
step-by-step guide lor the Foof-it-youisdfet. 
Includes estimating guide and inspection 
tips. ($t,QQ) 

The Reck Asa^-Techniques for turning 
Pressure Tteated Lumber into decks, porches, 
pool areas and more. A favorite idea-starter, 
{$ 2 . 00 ) 

The Hfflworks Book- Remodel , patch, or 
start from scratch- with tips from the people 
who know wallboard best, ($1.00) 

Or, write US tor a complete list of all 
G-Pls do- it-yotirself literature. .All to help 
you get the job done with confidence. 

lb order, or for helpful advice on your 
home improvement project, write: 
Georgia-Pacific, Dept. PM. P.0. Eox 45409, 
Atlanta, GA 30362. 



YOU CAN BUILD ON 

OUR name: 



Al fiL<ufcton,q\ir&<m rtuxi tiiFt&xxni #1% fkntltrv l^TAxmi ATkVJS 



C i*»U litttfii-EMif OxpcmiLitPn ftcai PraMuet * a Rtg&ottl Trade* fie CnwntHL 

Hbu Cat Build air fiaw es j Hukirudi Ow G®rga- Ccqxrancm 



Georgia Pacific 






The longer you drive your car... 

The more you'll like Exxon motor oil. 

Today, your cars engine not only lias to work standard for gasoline engines, 
harder, it may also have to last longer. So Choose from these four quality Exxon oils: 

make sure your motor oil can go the dis- Exxon Extra 10W-40 and super-premium 
ranee. Exxon offers a full line of high-quality Uiiiflo® 10W-40 for gasoline engines; Exxon 



motor oiks, like Exxon Extra 1 
with special anti-wear addi- 
tives for engine protection 
and special friction- modifiers 
to improve gas mileage. 

And even,' one of these oils 
measures up to API SF, the oil 
industry's toughest protection 



■§!#' 






m 



Look For Kxxon oils in new. easy- lo- 
use. l qujin side-pour and 

easy -io -carry shrink-wrapped cases of 
twelve I -quant tans 



Extra 10W-30 and straight- 
grade Exxon Plus™ for both 
gasoline and diesel engines. 

Help keep your engine in 
the prime of life with Exxon 
motor oil. 

e*on 

Quality you can count on. 








Diamond 
Stud Earrings 
Only $ 4 Apiece 

This is NOT a Misprint. 

Dear Reader 



Today the famous New York jewelry firm of 
Carter & Van Peel, of which l am President 
and Chairman of the board, has begun re- 
moving pairs of 17-lacci diamond stud ear- 
rings from its New York corporate vault and 
will distribute them, on a first-come basis, for 
only S4 apiece to every person who mails this 
ad to the company address (below) before Mid- 
night. June 30. I9K4, 

All earrings contain a genuine I7-facct .25 pi 
solitaire diamond and will he accompanied by 
a Certificate of Authenticity to that effect. 

The solitaire diamond in each earring is a 
genuine precious stone of the same size and 
quality that the firm of Carter & Van Peel 
regularly sells to its customers and advertises 
in leading publications such as The New York 
Times, Vogue, and Cosmopolitan. 

The diamond in every earring is a completely 
finished stone, each one cut. faceted, polished 
and set in a classic Tiffany setting layered in 
two mils of genuine 14K. gold. 

These diamond stud earrings will not be sold 
at this price by the company in any store, To 
obtain one at this price, mail this original 
printed ad to the company address below no 
later than Midnight, June 30, 1984. 

Why do we offer diamond stud earrings 
for 14 apiece? 

Being neither philanthropists nor saints, wc at 
Carter & Van Peel expect to gain far more 
than we lose from this publicity campaign. 
Our firm is already weil known to the puhlieas 
one of the largest direct marketers of 
diamond and precious stones in America. We 
expect this publicity campaign to make us the 



largest, and to increase our yearly sales by 
millions of dollars. We will also gam the names 
of persons such as yourself, w ho will constitute 
a valuable roster of potential clients to whom 
we can mail announcements of future sales. 

As we read ily admit, this publicity ca m pa ign is 
unashamedly profit-oriented and self-serving. 
If you accept in the same spirit. 1 think we shall 
both be well pleased or your money will he 
speedily refunded, 

I here is a limit of two (2) pairs of earrings per 
address at this price, but requests which are 
mailed early enough (before June 25) may 
request as many as seven. Therefore l suggest 
you respond promptly — or forever regret an 
extraordinary opportunity missed. 



TO OBTAIN YOUR DIAMOND STUD 
EARRINGS; Mail your name and address and 
54 for each pair of earrings. Add only S2 ship- 
ping and handling no matter how many pairs 
you arc requesting. Allow up to 6 to 8 weeks for 
shipment. Mail to: Carter & Van Peel, $4 
Diamond Earring Offer, Dept. 114-15, Box 
1049, West bury, NY. 11595. (VS235I) 



NOTE; All diamond stud earrings are covered 
by a full money-back guarantee, Eor your pro- 
tection. they are self-insured by the company 
and shipped direct from our corporate vault in 
New York. 
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Sincerely. 







Prcsidcnl and Chairman of the Board, 
Carter & Van Peel, New York , 





3-Wheellng to independence! 



Free Booklet 
and Special 
Offer 



h« U hmtiie— har MfimitHil Irivi 

CYCLE-CHAIR, (tie NEW ALUMINUM ELEC- 
TRIG BIKE that is cffifewf and s afar. It's so 
to handle, you cooiroi on r off, forward, 
rsvsrse, spfred, steering, and braking with 
fust ONE HANOI 

Use CYCLE-CHAIR indoors as well as out- 
doors. Share your bike with a friend, travel to 
the store, pr take it tp the bank. Be indepen- 
dent on the Cadillac of 3- wheels, its low 
center pf gravity and a II -aluminum frame 
makes GYClE-GHAIfl the lightest, strongest, 
safest ^wheeler on the market today Costs 
only pennies to recharge at heme. 

Send for free booklet and special offer on 
CYCLE-CHAIR, PEOALPOWER electric bike 
motors and pedal tricycles nr call toll-free 
1-B0Q-257-79S5. in N.J. 800-2324550 
3D Day Trial - Motley Back Guarantee 

ELECTRIC MOBILITY CORP., DEPT. 275 

591 Maniua BJvd. . Sewell. New Jersey 09QS0 




Geodesic Home 
Kits. 

Affordable- Highly Efficient. 
Ready to Assemble. 

A Mflrtlfirty Dtnii* S iht hrtrtW kr dll 
and dimate*. A tt&me char to. easy Efj afford ard 
si mpk to huild Save up to &f* building c<au 

and 50% on urilitto* 

Engimvrad in bfi Porn' for rhe nowce, fittl time 
buildffT. FtfiMpy icNS+wmtfle ivith al parts prrcul, 
predriiied, r ■: :■ k j r traded and hgh1wp*ghr 

Avabbl* in hizbu imin tmdff i 700 to nwerS 5 PO 
squaifl tefl wi\-h LinJimitri fk pla4> ideas* Prn:i-4 
*fcprt 41 - ^^5 

SfnJ tpdiji fof Nont?reji Df»w» 300 ptgc 
tofaf CMakq i Plana 0onU ml dl^rckJabp kil 
hoinct. $6.00. 



■apI Ed begrfi m*, ^ijuirrry Dnn^fs r» (pen- 
;CAK HFUt W (. lOfl P*fl* 1‘W of 
Oraftay * PhjflB A.»fc Enrlowd i. KW 

hh hihE jp* l!m ■" w " — 1_ 

J*rnltr r - Afchflirtd fciE tan add's 1 1 



$5.00 



Addrrti 



Send Ed: MOTfTEKEY DOMES 
Oepil . ACH 
■ l7lHOikiqa Avr. 

Hi^fiidi n Calif. TCLVL7 



Fdp Visa or MartvvCtartl -vdrru i Jill BOO- 4S 1-2244 
Ik Calif call *00-31* *4^1 




THE HEAVYWEIGHT 

BUILT FOR THE PROFESSIONAL PRICED FROM S 109 

The Heavyweight is entirely American -made wilh tap-qualily 
materials and construction M's priced for ihe hobbyist, 
lough enough for [he professional wood worker 
A 1/2HP motor with (our- step pulley provides 
power to spare fpr turmng, sanding, grmfrng, 
ririMtng Accessor ies 
Complete tool 
turning and 
a face plate 
and sanding disk 
ior outboard 



12 Wood Lathe 

Ground steel ways 
100% American- made 
Cast iron head & fail stocks, 
52" tong: 3S" between centers. 
Sealed ball bearing head slock 



Free brochure on request 

WILLIAMS & HUSSEY MACHINE CO. 

Dept. 51, Milford. NH 03055 

Toll-free; 1-800-250 1380 In NH: 1-673 3446 
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Hi hhnDhr i fee- u? UK 

fitavB PTion« Toy 
CflUFflS UNLV 
For IkprmalHKi. 

Cal' I-51G-3&2-70DQ 



SPORTS EVENTS 



BEimiLUS. 

CBVCATlQNML 



SPi.CE PflGGRAl i 
TR^SHISSSDNS 



TfifUfSNlSSlGiti 



BICattUT TV SYSTEMS hu teen organic 
it mjht hdvhncad toe by ltd «p*rtm*ntHi 

Mlcmitt ric*ptipn oqnpmtfTt irilliHi Ed tha 
(mwral public at In cost. flirr fiol product, IHE 
PUU-Zfl is a Irith-vTHufiiK^ parabolic antenna 
sjpitfm im ittilgB mail highly tigirdtU iFf 
brutictittri mtf t$fhrtitl*n$) tnd mikWi| 
dmctMIrtir Ft hai twin pncirsion *n|iMiFird 
+«f Jlmplt inttniitlb* br irueM ma tfcbnical 
h,rHHrtadf« is in^iMrtd and daar. iluxtnM m- 
ilnietKni lUdrs pffiiwt /*jMi 



unn i uumrLLiL 

FUll SATISFACTION tlliRAUTTED 



»U JI31 15 rOHPLfTE - OiWT QUK KCtmU 1 

YES, that prii# it ctotthE! Onhf |m.» tor 
4*arytMnf gr-ou Mtd intiirf.-nt CkbM ind Hi hird- 
vtrt. tlnLI |, ftw mtirtfet j«ii ■wti km 
btf 1 q NT tatl at m«£h tar Mm Ql IN crudity 
feutft "ccftit caw' 1 Nib which pit kirvtf YisiWf 
riWfU xtan injtAllii i Fm fnltoi town tta Mir 
tti ffllcfCwjre traRsmmir and tm (Q N tarvftd- 
ty "wraf 1 ' d-raetty H tbi s^nal Hum. I«. 
thrwfh mm preduetHM and brnad^scato nwr- 
h«tHf , ii« ctn brtof m i tm nthnuc i^sttm 
limialty a mniiturt copy orf the prttoutoul 
^YKssHte: 



umi OESKN - OVER 2D l*CH ^WHEl! 
tour isti isn't a skimpy 12" or 14" ifiOi ... 
ITS- DIAMETER 1$ A FIlII 20.5 ii^ES. tnn- 
slndHi of spun Jtonunum mm rolltd ulety 
sif n r FtRfld with idlrt-ttntlttH prrtt. tt iil| 

wiiistind fl& m.p.h. fait form wlndt Eatlry 
mounkd on tm Of in attic, prpriias broad 
r siren, hiyfi rpialjHy rKepbsn m primary tnd 
mini "iwr-IrHttt" mm. tPifi^30 with 
Hyper Sensidve bisiance Frotw trtlors Bfttn M 
rang h fiSBption.l It *rtiy be installed wftei wer 
an unobstnicteO "IliiiB-bi-siftfit" p=at3i from 
transmitting SWHPS If liHlairto. 
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INSTANT MEMORY 




Success depends on it . . . 

INSTANT MEMORY is I he fastest, surest, most enjoy atile method ever 
devised to acquire a perfect rnemory without even trying. 

No memorization, no word association 

ll helps you solve problems fast. Reduces stress, tatigue. And even 
improves your I ennis game! 

Release your photographic memory, Nothing is forgotten! Learn "how’ 
you remember, “why you forget, Discovers natural ability of yaur mind to 
instantly recall everything you see, read, hear 



The New Natural Way to Remember ! 



• Guaranteed to save you time, 
money, and effort. 

• Used by over 1 00,000 men and 
women in all walks of life. 



♦ Now you can instantly remember 
everything you see, read, and hear. 



You can have a 
photographic memory. 

With IN ST ANT MEMORY, anyone «n 
mmember anything . . . wrfFCNrt ewfl 
rry*ng r IT unshackles your perfed 
memory from self-imposed exile 
in stanlly This new way lo remember la 
so simpl e, quick and usable, evaryone 
can u m r lenmedialely. 

Age fa no barrier. 

Why? Because i he results are automaiie 
n is Ihe eaaieai way lo remember 
names, faces, dates, speeches, 
Formulas, music, phone numbers, and 
even em/re boofcs 

Pass exams easily! 

|i you are In school, with INSTANT 
MEMORY you can pejmensritfy 
remembaf all you will ever study. Now 
yc*J can aasdy pass every exam wilti 
less study. no iwcrfTy and no "Ewl irauma.- 
Increases your vocabulary, imprcures 
spelling, masters foreign languages 



Play any sport better! 

INSTANT MEMORY roeana ygur game 
just got better without pra^tit^. Why? 
Because fibe "perfecf game' s^sfs 
wnsfde yew fight now r Simftfy learn how 
to "unleash* ft 

Learn any skill. 

INSTANT MEMORY means learning 
new skins at a speed you d idn 't think 
possible. Because It's a natural state ol 
mind, li comes builHn. So you don'l 
have 10 work Tor il. No repeJ^m n. run 
fEieamingf 

Win at cards, give speeches, 
overcome stage fright; 

This ia far more Than jus a “memory* 
course . . . ri is a new way gf living 
INSTANT MEMORY enables you to 
ptay any musical Instrument. firwj lose 
articles, awaken the execl momens you 
dasi re, ieii stones and jokes wthoul 
hoivousnsai, imofOvwyOur typing, think 
taster, and much more 1 



Here's how It works . - , 

Swnce Has proven the aocumuialad 
&Kp 0 N&fhce of a lifetime Is preserved 
borloctiy fn you t rmncL INSTANT 
MEMORY simply releases ttl Without 
word associations. Jus; The natural 
powers of your mind, it's a spectacular 
way to pul a litelim* of learning al your 
fingertip*. And it's your birth righif 



About the INSTITUTE 

Fw cwsr ,30 JAk IrwI itu^E irf 
Auh rmr-fiJ Thinbui his earned i rrpui»- 
U:ti nl pl-trven rcbahiiih jjiJ mlr£n[> 

|| ha.k g-iincd irilcnnalLiJflal. kccIiltti 
H> die wnrld'k fir*l *rri I?fdy insm*C 
IpJPI in NXiuml Memory ” Thr 
Iiuuluc# ib * member of ijiu Amenta* 

A^V-'ki bUiiti [or I he Adv*neemcnl ■ il Science. 
Amcriemn AiukuIhd for A dull ud Con- 
LinUHLl EtfliilUOn, md Pififk PlltlitStt 
ChtmlMi o i Commerce. 




There's ng end [□ the things you can do 
with INSTANT MEMORY 

MINDSTORMING® - 

your key to creativity. 

With this amazing technique originated 
by Ihe INSTITUTE, ydu can irtStertfiy 
liberate your Inner creative abNil iea and 
natural rn-Tuitlve powers. II llOOdS ypur 
mind with a fortune c4 moneymaking 
ideas. There is no limit la whel you can 
discover, invent ar produce! 

Instant speed reading. 

The first time you read something should 
be vpur last* Now you Can inAtantty 
remember sti you read. Because 
* you will read a page like a 
photograph! Wlh INSTANT MEMORY, 
there is no limit to tne words you can 
read per minute, 

O INSTITUTE OF ADVANCED THINKING JW1 



YOU WILL LEARN 

O How to remember u fui m ym ihiiilt 
D Polk and wlf-confi dencc in my situation 

□ Your mind has NO fcimftfl 

□ Hidden taimts you didn't know you bad 

□ Why all other memory course* jue ntesoteie 

□ Ho* TO excel in everything you do 

□ ForRepini ia tminuunl and 'curable' 

□ Real ESP is using your mind eomeedy 

□ How to rt Lai your entire body in seconds 

□ Why coficenthMidn improves nucomaticitlly 

□ To express yourself persuasively 

□ There's ■ li brejy already in ywi mind 

□ To advance your career by slaying informed 

□ How to "unle*m r psychological pbawcles 

□ To recall even tOu jja technical material 

□ Popularity, prestige, recognition ia yours . . and 
much, much mere! 

PLUS the added benefit ofbdni able to quickly read all the ma^a- 
xtoes . newspapers, and books you desire . . and itiajmng al i uf i L more 
clearly and accurately than ever before . . . ai a surprisingly law edit. 



FULL MONEYBACK GUARANTEE 



If you are nol aai uried, simply relum your book within 30 days For a compL&le 
r^und. AtHdlulfliy no risk! 




| Institute of Advanced Thin Idng g 

■ B4S Via da la Paz, Pw RMW a 

| PBcrtlc PaiHadn, Galtfomia 90273 | 

| Yes, please send me your unlQue INSTANT MEMORY book | 
| For only $1 0 Dompleie Dy Fi rml Class Malt at ho extra cost. | 

I I 

| | 

I A»VM E 

! Oty SHta &Q ! 

I & dwgn mV □ VISA □ 

| Cv d Mb. F up Data | 
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SCARIEST PLACES TO DRI VE 

(Continued from imoe &G> 

ba doing something right. For some 
drivers, the worst place of all was Chr 
cagds brutal Dan Ryan Expressway, 
known to long-haul truckers as the 
" Dirty Dan." This is whore traffic from 
all over America thunders together 
from 12 directions, in 16 lanes* [But do 
you see Chicago in the NSC's top ten?) 
Now taka a look at the story on page 86 
for the "driving man's list" of the scar- 
iest places 



Out of all those gripes comos one dis- 
covery: Drivers are reaiiy pretty much 
all alike. If they're “stupid” because 
they don't signal in Boston or pile up in 
Los Angelos, then critics must also call 
them iiupid in Houston because they 
drink coffee- It's hard to point a finger. 
Now Yorkers told us New Jersey driv- 
ers were ’’the worst," Jersey drivers 
return the compliment 

Bui it doesn't prove anything. Whore 
there's danger, we found, the finger 
often points not to drivers at all. but at 
the people who are handed billions of 



dollars to rid our highway* of danger- 
ous places and aren't doing it! In high- 
way and police headquarters, some 
officials keep saying, "It's those stupid 
drivers.*' Then they go on sticking little 
black death pins m their maps to show 
Just how those "stupid drivers” keep 
getting into trouble over and over 
again, in the same spots 

On some maps there s no more room 
for pins. Yet tha same death traps 
r amain unchanged But when so many 
drivers Find so many places to fear, it's 
time for some changes. M 



PM Editors Pick Their 'Favorites' 



M y least favorite road is the Brook- 
lyn -Queens Expressway, which 
snakes its way through those two New 
York City boroughs. For the most part, 
it is an antiquated, twisting, poiholed 
nightmare, sunken below street level — 
an open vehicular sewer clogged with 
private cars, commercial vehicles and 
the worst kinds of mobile urban wreck- 
age, vehicular and human. 

In fact, it's the people on the BQE 
who make it as bad as it is. Spastic driv- 
ers are the norm. They careen, around 
trucks, have no lane discipline si ell, loll 
along at a drugmunibed 30 toph, sud- 
denly accelerate to 70, then brake to 
BO — all without warning and for no 
apparent reason. At night, parts of the 
Expressway are used for drag racing, 
three abreast. 

My worst experience occurred sever- 
al years ago when a bunch of drunks 
riding in a station wagon tried to throw 
firecrackers into my open convertible at 
50 mphl It s a real pest hole. — Wade 
Hoyt 

California Highway 17 

The worn stretch of highway — the 
one 3 hate most — snakes Lis miserable 
way over the coastal range between 
San Jose and Santa Cruz. California 
Highway l? used to bo a lot hairier 
before they pul in those four- foot con- 
crete center dividers, but it's still a 20- 
mil-G roller coaster. 

Crowds of surfers and beach-goers 
stage weekend grands prix on 1 7, usu- 
ally with drivers in tho slowest cars 
going the fastest — those in Bugeye 
Sprites and clapped -out Beja Bugs, 
Then there's usually a couple of dicing 
Porsche 914s or the guy in the blowby 
Alfa trying to press by two girts in a 
new Supra, Mix generously with 18- 
wheelers pulling Laboriously up the 
grades, stir in some blind enoyways 
end even blinder curves, and you end 
up with what's. essentially one never- 
dull Lana each way, 

Tha re are turnouts, thank God, some 
even offering radiator water, and those 



oases get plenty of use in the summer- 
time. Triple A wreckers ply 17 like ihe 
Coast Guard off Florida, end If you 
want to see the signatures of drivers 
who either cashed it ih or came close, 
check the center dividers for rubber 
marks. Some roll right up over the topi 
IT ever a road needed straightening or 
widening or boltu this is it.— Michael 
Lamm 

Henry Hudson Parkway 

The silent, rustedmut hulks of 
wrecked cars dotting the route of the 
Henry Hudson Parkway (West Side 
Highway) north into the Saw Mill River 
Parkway are mute testimony to the 
dangers of this route into and out of 
Manhattan. 

The Manhattan Island stretch is 
mostly under reconstruction now. But 
there are still long stretches of old cob- 
blestone roadbed that became a virtual 
ice rink when wet. In addition, there 
are several tight switchbacks with 
exposed clumps of steel that used to be 
safety barrier, making this road an acci- 
dent that's just looking for a place to 
happen 

On® up into Westchester, the Henry 
Hudson Parkway becomes the Saw Mill 
River Parkway and it's just as danger- 
ous. 

For many miles, there is no inside 
shoulder — just raw. exposed steel bar- 
rier Inches away from your sheet metal. 
Combine that with many, many tight 
turns and switchbacks and it's no won- 
der the steel is twisted open, crushed 
and oven missing in many spots. Not a 
fun road . — Joe Oldham 

John Lodge Expressway 

There is a sign, but the determined 
usually ignore it. Leaving the GM 
Building in Detroit's new Renaissance 
Center area, Lhe quickest way back 
downtown Is to* scoot south on U.S.-10, 
the John Lodge Expressway. Hie alter- 
native is to exit the Lodge to eostbound 
1-04 , then hit southbound 1-75 This is 
where it gets tricky. The entrance to I- 



94 east exits left from the Lodge, only 
1 .000 feet or so south of the Milwaukee 
Avenue on-ramp. To hit one must 
cross all four southbound Lodge lanes 
in quick order, causing no end of disor- 
der among on rushing traffic. That's 
why it r s prohibited. 

The hurried or merely foolhardy still 
attempt it, since the move is virtually 
impossible to police. Bui if it's been 
raining or snowing, the hurried or fooh 
hardy have a surprise waiting for them: 
As the exit from the Lodge turns Left 
into the entrance to 1-94. it apexes 
beneath an overpass. It’s dark there, 
and in bad weather there frequently Is 
a Lange puddle over the curve. This 
results in catastrophic, hydroplane- 
induced ovemeer into the concrete 
retaining walls lining the passage. 

Let s he careful out there, okay?— 
Daniel Charles floss 

Northern State Paifeway/Reute 1 

It's not the job of highway engineers 
to keep us on our toes — or brakes — but 
to design roads foe the lowest common 
denominator of driving skills. Too many 
challenging highway quirks can bo 
found from coast to coast. Decreasing 
radius clover! eafs are particularly peril- 
ous, especially in the wet. The world's 
tightest cioverleaf is Exit 31 , south- 
bound. Glen Cove Road on the west- 
bound side of the Northern State Park- 
way on Long Island. Calling it the Wall 
of Death may be exaggerating a little, 
but it** got to be the closest thing Fve 
seen to the high-banked turn at the 
Mercedes-Benz test track. 

Then there's Route 1 in Florida, the 
stretch through Coral Gables. In both 
directions it's a three-lane, concrete, 
slot -car track with curbs on either side, 
undulating and unforgiving. To negoti- 
ate it in heavy traffic is the greatest 
challenge to your sense of lane disci- 
pline. Signaling and changing lanes in a 
predictable manner is a must. Even the 
best driver, if he's In a car too large and 
softly sprung, will have trouble with 
this one . — MU Hanford 
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Build This Clock 



$ 59.95 

Including movwnvnl, 
dlil and hindwm. 

■ Ga-il-yourSill gldcuL 
c?sa kil 

• Solid hardwood 

« ^ al t a-r y Quarii 

rmgvBflniiiL 

• Money back guar- 
antee 

• Prompt siupTteni 

• Ojsiit y -nr more 
man a hletime- 




□ Send my Early Amtrlcin Will Clock 
(Pitt l* Id-d 13.00 to hi! price to 
cotar pick aging and handling '■ 

□ Send my FREE copy ol tfie SO 
P«B* Kiochil Ctlalog. 

Nam* 

A44r*if - 

CI1y p Si He, Zip 

□ Check Encloiad 

□ Vita □ Mail M Card Exp. Dali _ 



Card Ho. , 
Sigmlure 







Cell {414) 248-1150 

Wrilo 

Wt 53147 
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Fading from S 6*39 

Rigid from $^9 
Kin from $ 3£9 

Silling rufl* available: 

Pot ell models 

■ Explort itmiina, 

mm. Ukn 
<w « w% 

* Quid, comfort able 
easy paddling. 

* Quality cnutninion 
lor yrara ol 
imutile fite us* 

* Much moTt irabJe 
than a canoe of kayak 

■ FV r fo q for cmJakng. 
fishing, and family run. 



AlfatUhle Qfl*lity — Fsetwr? direct l*ncc 

afatius 



3md fcf U0 fw rww IWi^Iop-ui ik* 

L-m Ailed Kim Owl 

PO bn 70877 fejx. P.WK4 
Chfiri^ton, SC £5H€l3'(Kt77 

N*m* 

Addrrti 

Cmy Z* 
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SHAFT 
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AXLE / 
DIFFERENTIAL 
LOCK 
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FIWE-Ofl LiNDiH I 
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Quanta drive train adds a drive shaft, rear 
axle and two differential Is behind the non 
mal Audi front-drive hardware. A drive* ha Ft 
for Ihe from dlflereniJai passes through the 
tubular gearbox pinion shaft, The center dif- 



ferential prevents tire Lcrub in turns, when 
the front and rear wheels travel through 
different arcs. The center and rear differen- 
tial tan be locked for maximum traction 
when the going get? rough. 



FIRSTHAND REPORTS AUDI 

fCtwdriiWCf frarojiagrc JQIJ 

fuel consumption. Even the Audi peo- 
ple seemed a bit confused about when 
to lock the differentials and when not 
to, but it was agreed that locking them 
would make the car understeer 
("’push”) more in turns, and could make 
it more likely to skid on icy or slippery 
roads. 

However, in deep snow, locking the 
diffs may fra the only way to go. With 
the differentials locked, a Quattro can 
get stuck only if three of its four wheals 
lose traction. 

Many 4wd vehicles can be immobi- 
lized if only two wheels begin to spin, 
and conventional cars won't move if 
only one wheel spins 

Terrific handling 

The Quattro r s handling on dry pave- 
ment is wonderful. The tires stick to the 
road in a confidence-inspiring way and 
you fool there is no limit to the speed at 
which comers can be negotiated. 

Thera is less understeer in tho nose- 
heavy Audi with 4wd than with fwd, 
but on a dirt road 1 was able to detect 
mild understeer and even trailing- 
ihnottle oversteer — let off the gas sud- 
denly in a turn and the rear end begins 
to slide out. Give it some gas and steer 
into the skid and you 1 U be okay, but it's 
a tricky maneuver for a novice to han- 
dle. 

We drove the new AudLs in Vermont 
ski country before the snows came 
Acceleration on hilly roads is good only 
if you use the gears and really rev the 
engine. Performance is lackluster be- 
low 4,000 rpm, although the Audi's 
short gearing provides plenty of rpm 
when you need it. 

There is a fuel economy penalty for 
all this buzzing, of course. The engine is 
busy, bui not especially noisy, so Audi 
has thoughtfully provided a rev limiter 
that kills the ignition at the 6.200-rpm 



redline to prevent any overreving. 

The transmission shifts crisply de- 
spite a rubbery linkage and lots of 
driveline windup. This windup occa- 
sionally causes a disconcerting 'rubber 
band 1 ' effect on the 1-2 upshift, and on 
downshifts if you don't heel-and-toe the 
pedals to match the speeds of the 
engine and transmission before you lei 
In the cluteft. 

An automatic transmission would 
mask this behavior, and Audi expects to 
have one available for the Quattro by 
next year. 

Brakes among the best 

The Audi's four-wheel disc brakes 
are among the best I’ve over used, and 
they worked perfectly to stop the car 
with no drama when I came whipping 
around a blind turn — only to find a 
dump truck backing oui of a building 
site! 

The Quattro's 416,500 list price 
includes power steering, brakes, win- 
dows, door locks, antenna and mirrors 
(the latter am also heated), spoke-style 
ahoy wheels, cruise control, full instru- 
mentation and a four-speaker stereo 
system. The only options that you can 
get are a power sunroof and metallic 
paint, 

That's a lot of hardware, but for 
£16,500 one would like a few mom Lux- 
ury touches in the Audi's austere inte- 
rior. 

The 4000 retains its cheap plastic 
instrument pod. which is surrounded 
by flimsy switches, a dinky 2X4 vanity 
mirror and several pieces of Volkswag- 
en hardware on tho windows and 
doors. 

Sendee accessibility on the Audi 
engine is a left better than it looks at 
first glance The five-cylinder engine is 
really packed into the engine bay. com- 
ing within about an inch of the grille 
(the radiator is alongside the engine). 
You really don't want to think about an 
(PSaase rum to page 1 93} 
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Save Gas , Save Engine with ‘POLY* 



The following introduces one of ihe 
mml fully rested and c rede mil led gas- 
siving, fricti on -reducing engine I rent - 
mrnts ever to reach the market! 

WHAT IS POLY? "Poly* is short for 
polvEetranuoroethylene (TFE). U is the 
slipperiest substance known u> man (1981 
Guincss Book of World Records* p. 188). 
The Petrolon Corporation, makers of 
Slick 50 h has invented a way to perman- 
ently hind this slippery chemical to your 
engine with one treatment. All you do is 
add one quart of Stick 50 to your oil dur- 
ing oil and filler change. By reducing 
engine friction, Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature, thus caus- 
ing your oil and engine to Last longer. Jusl 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO 1 KNOW THIS ISNT A 
FRAUD? Slick 50 has some very impres- 
sive credentials. The “Consumers Digesi" 
magazine (March, April* £912* p- 35) 
states "Slick 50 does reduce engine heat 
and ordinary wear* and our informal tests 
indicate that it wilt improve gas mileage 
by about 2 or 3 miles per gallon. 
Researchers at the Franklin Instil me 
Research Laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine* were surprised at 
its permanence They staled. "We actually 
expected the Petrolon Slick -50 TFE Resin 
coating to also be removed, but later 
found it was still there.” 

The FA A (Federal; Aviation Adminis- 
tration) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
#3349). An FAA lest simulating 1400 
hours of engine use (equivalent to about 
70,000 miles on a car) showed almost rero 
engine wear! 

2500 miles after removing Slick 50 from 
the crankcase. Lab tests at a leading uni- 
versity engineering experiment station 
showed thdi the benefits of Slick 50 were 
still thcrc r They reported a horsepower 
increase of 16.9% and 9.9% for light and 
heavy loading respectively. The senior 
engineering researcher at the University of 
Soul hem California in San Diego stated 
this, “Slick 50 docs increase horsepower 
and decrea^et fuel consumption in tests 
done at the university. "The Space Shuttle 
Columbia uses the chemical H poly“ in its 
gears and bearings because it is the only 
chemical lubricant which can withstand 
the heal and corrosive elements of space. 

Perhaps most dramatic of ail is a tor- 




ture lest overseen by the Automotive Ser- 
vices Council for Pennsylvania u nd shown 
on television station WTVE. Three cars 
with between 75.000 and J 29,000 miles on 
ihem were treated with Slick 50- Six 
months later the oil was drained from 
each vehicle, and the cars were driven 
without the oil plugs for about a half hour. 
The water temperature never rose, and the 
engines sustained no apparent damage. 
There are many more tests available. If 
you are still skeptical, send 52.00 to defray 
printing and postage costs, and we will 
send you additions!, more detailed test 
information, etc. 

HOW DO YOU TREAT AN 
ENGINE? Very simply. A few minutes 
before oil and filter change, add engine 
Hush (sent free with each order) to clean 
out the engine. Lei the engine idle for JO 
minutes. Then drain the oil, change the 
filter and add the proper amount of oil 
less one quart. Add one quart Slick 50, 
drive for 30 minutes, and leave it in the 
crankcase for 3,00(1 miles. As the engine 
operates, the oil carries the potytetni- 
fluoroclhylcnt between the parts where it 
is burnished into the pore* of the metal 
Once impregnated, it is permanent, so you 
do it only once* not each time you change 
oil. One quart of Slick 50 will ireat all 
standard 4-„ 6-, and B-eylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST 
OILS? Yes, Slick 50 will work wuh all 
pet rolcum- based oils and all synthetics 
that arc compatible with petroleum-based 



oils. An exception is graphite oils. How- 
ever* once an engine is created, you can go 
back to a graphite type if desired. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in per- 
centages may vary, depending on the kind 
of driving you do, vehicle condition, 
weather, and geographic area. By reduc- 
ing friction, ShtA 50 docs all of the follow- 
ing’ ll increases gas mileage. It increases 
horsepower small economy cars and 
large RV^ really need this! It reduces 
operating temperatures, thus increasing 
die lubrication and life of the oil and the 
engine l,ast but not least* the drastic 
reduction in engine wear defrays or elimi- 
nates costly overhauls which could save 
you up 10 SI, 000 Slick 50 eliminates the 
“I ub rica I i on sta r va i i on” that a 1 1 cars e xpe- 
ricncc when first started before (he oil has 
a chance to circulate. Up to 90% of the 
engine wear on a car can be caused by this 
lubrication starvation. You receive all of 
these benefits for 534.95, Less than the cost 
of t wo tanks of gas. 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceed % every ma nufaaurtrs engine war- 
ranty requirements, tn addition, Slick 50 
is the only product of its kind to have both 
an API (American Petroleum Institute) 
and an SA E (Society of Auiomotivc Engi- 
neers) rating imprinted on the package. It 
also has a 5F-CC-CD service 
classification. 

ARE DEALERSHIPS AVAILABLE? 

Yes. Here's an opportunity to make hand- 
some profits. Having such solid less 
results from major institutions makes 
Slick 50 easier to sell than many other 
products, Free dealership information is 
sent upon request. 

Free engine flush sent with each order , 
Free shipping with orders of 2 or more, 

For purchase or further inform* lion, 
call lull-free I -800-525-8624 (in Colorado 
call l -,103-761-1385) or tend lo SLICK SO* 
3148 S. York Sl. + Englewood* CO 80] 10. 
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ATTENTION LOT OWNERS: 



\ 




Have more space, more luxury fea- 
tures for Less money Complete it your- 
self Reduce costs fry Sl.OOQ's. Curtis 
does the heavy, difficult framing, then 
supplies finishing materials with step- 
by-step instructions 
Don't settle for less you can get 
more home the Curtis complete-it- 
y ourself way. 

Send Coupon or 
Cal! lor a FREE Catalog. 



■ Special credit arrangements 

tor lot owners, 

■ Quality materials and 

features . 

■ Use our plana, your plans, or 
best of both. 

■ Discounts tor Cash buyers. 



Thera’i a fepraaantatlva naat you! 
Call Toll Fm*: 1-600-226-2523 
or 612-542-4300 
In Nabnaka Call: 1-6O0-&42-96O6 
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Curtis Homes lab 
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OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN l£ USED 
TO REPLACE ROTTING WOOD COLUMNS RN • EASY STEPS! 



L Call 1*800-841-8*74 for litsroturt and 

prices. 

1. Study literature and price sheet to 
dttafmirti that olurramim cojurors ore l«i 
^pensive end easier to obtain than wood 
columns. 

1. Sell spouse an oN advantages of afwnrnum 
columns. 

4- Gall factory at same toll-free number and 
place order for columns to be shipped 
immediately from stock of 50,000. Use 
credit card or mail check. 

I, Schedule Saturday morning do-it-yourself 
project. 

4 Columns will arrive in approximately 10 
deys- 

T. Arrange far moral support, 2 soft drinks, 
1 can elbow grease, hammer, saw, level, 
and jade. 

I. Fellow directions and install columns on 
Saturday morning, eat lunch, then play 
golf with friends. 






Phone 80G/B41 ee?4 toll-free 
Moultrie, GA 31768 
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SMART 
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cm & *ntl but. 
ADDITIONAL CAPS 
AVAILABLE «-Sc*rt»o±Ji. 
Corinthian arid a.plil 
ind IHH PERMANENT, 

? TROUBLE- FREE- WH» n©| rol. 
#mw <m ap 'll Rh plies your 
□k2 *ood columns wllli 
Arlumlflom. LIQHTWEIQHT, 
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It's Easy 
lb Dip-lteat 
Lumber 

A fter Hying the brush-on method, 
] r ve found that a faster way to 
treat lumber with wood preservative is 
to immerse it. 

However, the hardest part is finding 
a vat long enough to hold the lum- 
ber. My answer to this problem was to 
use a 10-ffc. Length of 5 -in. aluminum 




A length of rein gutter makes an efficient 
"var for treating wood In preservative. 




Seal end capi on the gutter with piaster 
of Paris to prevent chance of leaks. 



gutter. L sealed the end caps on the 
piece of aluminum gutter with plaster 
of Paris {there's a chance that the potro* 
Isum solvents used in the wood preser- 
vative would dissolve other sealants 
and cause leaks). 

With the gutter resting level on a pair 
Of sawhorses, I was able to immerse 2D 
ft. of 2x4s and an 8-ft. length of 1x4 
Simultaneously . It required nearly 2 
gal- of preservative to immerse this 
amount of lumber 

Since a three-minute immersion is 
required fbr 2-in. -thick- wood, I treated 
more than 120 ft. of 2x4s plus 240 ft. of 
1x4s in about two hours. This amount 
of lumber absorbed almost 3 gal. of 
Chlorinated phenol-type wood preser- 
vative in this length of time. 

— David IV. Roberts 
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“I not only got 15% to 20% 
better gas mileage and 
improved performance, I got 
rid of an engine’s worst 
enemy, carbon deposits.” 

Harry Hyde, a living legend in ear racing circles, in- 
dependently tested the Platinum Gas Saver. Here are 
some of his comments: 



“99 out of 100 gas sa ving devices don't work. This 
is the one that doe s." 

I didn't believe any product could save gas, including this 
one, I decided to test it myself. I hooked up the Gas Saver 
to my car on a trip from North Carolina to California and 
back, I ran one tank of gas with the Gas Saver on, the next 
with it off, and so on. I always got significant improvement 
with the Gas Saver on. 

But to make a precise measurement, I tested a couple of 
engines on a dynamometer in my tab. I metered the gas 
going in with a sensitive instrument that’s accurate down 
to x k of l % of a gallon. I consistently got 1 5 % to 20 % better 
gas mileage with the Gas Saver." 

'When you take a 85,000-mite-engine, and it's a 
dirty mess inside, and then you look at it a week 
later and iVs dean, , it makes you take notice .” 

"What really got me excited was when F unhooked the 
engines and took them apart l lifted the heads and probed 
with a pen light, and in every case the Gas Saver had done 
a masterful job of cleaning the piston heads, valves, spark 
plugs and the whole inside of the combustion chamber. 
The only other way E know to get an engine that dean is to 
take it apart and scrape it" 

"A /of of people think if they change their oil 
regularly they'll have a clean engine. Not true " 

“From the time a car rolls out of the showroom and onto 
the street, un burned fuel begins to form a hard crust on 
the cylinder walls. This crust can slowly eat away at your 
engine, almost tike a cancer. Changing the oil does 
nothing about the carbon deposits building up in the 
combustion chamber where the oil doesn’t reach. These 
carbon depos its can cause inefficient combustion, engine 
wear as well as pinging and dieseling. By getting rid of 
these deposits, and keeping them out, the Platinum Gas 
Saver makes an engine last longer and run better. This 
tittle product has made the engines I’ve put it on run as 







Harry Hyde 

Race Cor Builder and Crew Chief 

Former Grand Matronal Racing Champion 

HoMer of 30 World and National Auto Racing Records 

Winner of 600 Major Races 

Mechanics Hall of Fame 

Haw the Platinum Gis Saver work** 

For years it has been known that platinum has an 
extraordinary ability as a catalyst to promote combustion, 
Until now, no one had figured out an effective way of 
getting the right amount of platinum into the engine. The 
patented Gas Saver system is a scientific breakthrough 
and works by dispensing extremely small amounts of 
platinum in vapor form into the gas-air mixture before it 
enters the combustion chambers. The platinum causes 
the mixture to bum more efficiently and helps the engine 
bum off the carbon deposits. 

1 0 minute inatnUatlon you can do yourself. 

We supply the materials and complete instructions. The 
Gas Saver dispenser connects easily to the engine's 
vacuum line. 

$49 for 18,000 mUca of the Platinum Gas 
Saver. 

You pay only for the Platinum Gas Saver solution. The 
dispenser is supplied at no additional charge. If your car 
gets 1 3 miles per gallon and you get 15% better gas 
mileage with the Gas Saver, then you should save about 
$1 98 in gas over 18,000 miles. Also, many cars have been 
able to return to low octane gas after years of using 
premium. Of course, the results you get will depend on the 
make, age and condition of your car, For cars already 
getting over 20 miles to the gallon, there is enough Gas 
Saver solution to last 30,000 miles. 

StlUfltllOQ guaranteed or your money back. 

If you do not get at least 1 5% better gas mileage, or if for 
any other reason you are not satisfied with this product 
after 6 months, then send the Gas Saver back to us for a 



smooth as silk." 



P 



Please send me. 



complete refund. 

To order call 1-800-468-762S 

, Platinum Gas Saver(s) for $49 each. [ understand that if] am not 



completely satisfied with the product, l can return it for a 1 00% refund. Call 1 -800-468- 
7625 any time to charge It to VISA, MasterCard. American Express or C-O.D. To order 
by mail, fill out the form below. Make checks payable to Automotive Laboratories, 
lnc.(no cash, please). Add $3,00 for shipping and handling per order. 

Visa □ Master Card □ American Express □ C O.D. □ 



.Expiration Date 



Account Number 

Automotive Laboratories, Inc. P.O, Box 9604, Boston MA 02114 
Name Phone( ). 



Street for UPS delivery). 
City 



, State. 



.Zip, 




L Car Make and Year Approx. Miles per Gallon 

Massachusetts residents add 5% sales lax. Allow 4-6 weeks ksr delivery 
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Gaslight Conversions, Inc.. 



Telephone Listening Device 



RKtKiJ IrWflni eawp-saJinns -» 
nflicr Gi hrw* Conneri! Behvtfrh aiVp 
cpE^nc o* laps ret ordfei 4nd Y&uf 
hHephonr nr 'rttphnnE L r%F E-larJ-v 
■qii^nr.iliLahv when phnnc rt- anirtfed 
Rhrm^s bfilli wrlr. ni rJene ijccvs-kiSMl 
Slnnv rnirdei 0hfln t H ;t 

-iTiTCe fl IT 1 an FBAtftflg Sr^CS 



SI 9.95 



2 d -V? 4 TT\admti 

CALI TOLL fRIE 1 -3MJ-ffi5-251 I 

fin P+tfn York Siam T *t-SW-J?F& MH#fcll 
RKFeah^b intiuaEnes. mt 

BCl Ofcpgl P(..Mjlg W Y T42pt 

SLftc* 1 SH . IVovld'4 Lfrrgm Mnnulrvclurrr □< Ski 
Wticvl Drive All-Terrjlin VehiGlei 

r ll in* Ipr-.iorv ■% opefr lyou muil tw?i v*iri id jqi| J 



1039 CHARLES M 5T PAUL, IM KiM 



Gas to Electric ' ~ ^ 

Conversion Kit 
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Cell I3M-I ?*5-1 MX>at tmr>a lU.BS' $ E gfil fhlpHpIny p*r 
fl*wn 1 1 ,:- US' Cur’ll P □ B:. r HE1 MWtXBjme.Fl, 33M1 

CWik^i Fflr£Jial&4QNrJiVSPU1tf*S ^XttKrimNEra 
and MMr i&kijuy ^l#ms frt£tos« SJoKUo tffii Cw;> 



FURNITURE 

PLANS 

Over 5€0 Living Room, Dining Room 
and Bedroom Furniture Plans in 
many styles. 

ILLUSTRATED CATALOG £2.00 
(Refundable) 

VINES Box 945 H CttehnsFord MA 0 - 1 A 63 



HAKE 
TOYS 



Plans. Kits 
Hardwood 
Wheels, Parts 
Catalog Si .00 

4mm - ry Trap Tpy-S, Belnom. OH A d ~ I ft i ? 1 4 ■ 4£4 S 



THE ORIGINAL 

POLYMER SEALANT! 

Still Available ONLY Through Car Dealers @ $250... 



OR DIRECT BY MAIL @ $11.95! 




The First and Finest Polymer Gar Care Prod 
uct Offered to The Public, 5 yeo; = : 

Then and now »r oeen used y Jm 
nGW car dealers for iheir proles- r jfl| 

5 ior>j s 2 E.0 so: yrrer appl- caV Of ^ 1 

THE EXAC1 SAME PRODUC T 
they use in Iheir showrooms and 
service shops today is 5 Hit J 
AVAfMSLf to you drreclly lor 
$11.95 (16 □ z Ootlle eno-jgli tor 
2-3 cars) by cal’ mg the hum- ! 
t>er be’ow or writing Tout order j 

will be rushed oul by UPS in a 
Few days. 



you I! agree, or we H retond ^our money upon 
bti! rece: p‘ ot your returned ticrttie (at least 

IjSiL -ail toJi) We do ihis because we 
M. intend to continue putting oui 
[It j money I NSSDE THE BOTTL E . not 
into packaging on the outside 



Ster shines Original Polymer 
Sealant 1$ Noi A Wax, Nor Is d 
A Weak Polymer Imitation, h 

: s a genuine PROFESSIONAL 
Auto Finish Seal an! FE actualty 
bonds to your car’s finish lor 
nnonshs. pro^ecticg ii From fad- 
■ng, chalking, during On a car 
where some OKidauon aiieady 
exists. Ihis product will bring it 
up and out for easy removal 



Not Carded In Stores. Thoy^ 

sands flF customers have 

asked us WHV this oui stand- ■ 

mg. prolessicmai-slfength 

product is noi availab-e in ! 

stores^ Tfte Surprising 

Answer rs This; Despite Ihe I 

Fact hundreds oi thousands ol 

bottles rave Deer: so d through Jm 

acs ard m^iiicgs by oil com- fl 

pames lo their c red is card 

holders, and customers keep 

doming oacfc for more (many 

buy cases of 12 lor neighbors 

and it lends, etc), me retan stores fl 

refuse to be impressed They've 

seriously told us our product quci ! y 

is too good rhas we should put uu.- 

money 'into slick expensiva display 

boxes and TV. advertising, raiher ih^n 

worry about whai goes mside ouf bottle so 

much It seems they are primarily inte^&st&d 

in advefti&mg campa-grrs mat 

ere ale consumer awa^ess ii^'iuilllllliUl 

(some cal' ii hype) There- .jij ill If ill | B 

fore they prefer to carr v t |H| 

pig raT-t?" prod^cis Jm \ | 

in lartcy boxes. MM , , 3 ; 
made by well i|[il L I i |h 
known ear-wax ill ^ 

companies who 

have ihe same ::i ^ 

markstmg pru 

orilies. mBratl, 



Absolulely No Rubbing or 
Buffing Needed. No hard 
"work" is required to apply 
Slarsmne's Ro-yme* Sealant 
Simply w^pn it on. wait £5 
Kr mrnutss, and wipe ii off You 
Can apply il under most any 
H condition, even full suokght 
W Afser you exgorience how 
easy and completely effective 
this product is lo use, YOU'LL 
NEVER USE WAX AGAIN! 



Over 1,000,000 Bottles Sold 
Worldwide- In ^apan car owners actu- 
ally pay $55 a bottle 1 tn Europe and here at 
home lens of thousands ftave b&en sold !qt 
$ 30 each Now. on a dired basis, you can 

■- purchase e 16 oz bofllle tor only 

IllIJMlItoi $n35 a small investment to 
; , - eep your car showroom 

^■vk. r.:vg/?r lor years if vou 
: [||, aren't one of dui cus- 

^'MinRIiiL ■ i° mers and you 

m M m c are abou! now you-r 

lr^ ' E^^i^Sni car and 

■ ages , then oak or 

■ } ' J ’ j 1 write, il beals 
Hr ,|JP spending youf 

1 money on prelly 

Poxes and 
preserve yout 
Polymer finish with 
StsrshFne PoiyWash. it 



Frankly, we don't 
know how to deal 
whlh ralall stores very 



well. But we DO know how lo make the bosf 
ctr-care 

product 



OVER 1,000,000 BOTTLES SOLD WORLDWIDE 



you or 
your car dealer can buy 



and we guaranieo 



applies extra Polymers as you wash your ca* in 

ihe usual 
manner 
{See the 

order coupon be- aw tor more information) 



iRHRRHRPPBRR i CGLPC^ Wi?H C*Dc* 

If you care how your car looks and ages, then call or write. 
It's better then spending your money on pretty boxes. 



SHOP FASTER BY PHONE 

1 - 805 - 966-7187 

0- senda cneck w c^l card # [Diners CiuC VISA 

MasterCard. Arr^ncan Express) for gnE PQ.ymer 
Eeaanl <#100F & $11 35 (plus $2 DO shipping &a 
SAVE $4,00- -Order ? gr mgr? bdlUes $3 95 I plus 
S1.CX3 shir>p,gg) &a SAVE EVEN MORE: PUY SV 
THE CASE t2 bcfltie case #134 S99 95 fpius 



$1? 0& shiDp-rg D^r case) ALSO AVAILABLE: 
STARSHINE POLYWASH^I^a— C eanB^ DetEraerl 
tnai teiuvensteB^xjr P&yrmt Sea:an! Finish. $6 95 rex 
a Ifi a?, dpttli. plus I S? 00 shipping) ea 145-51 

STKRSHINEGRCUP 

S16B STATB STREET, DEPT. PS972 
SANTA BARBARA, CA 93101 

Aniervias Prerrtum Dmecl MaJ House Now In Ovi Tfh VMr 
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MUST LIQUIDATE I MUST LIQUIDATE 

REMAINING INVENTORY OF NEW 5 H.P. | REMAINING INVENTORY AT SaOW DEALER COST 

AIR COMPRESSORS 1 4250 WATT ELECTRIC START POWER 

at far below dealer cost! ■ GENERATORS! filial if STAR I ER pish AwtiM ' FAR1 



r COMMERCIAL PRflF 
f QUALITY... &Hp(iftm|i 

?H PJIQrOR 



SKCIFICAT 1 GMS: 

-5 HP 

- 230 VOLT. IJUtf 
* TWIN CYLINDER 

" A 3 fl DELIVERY 
AfChtfr 4 JM 
PSI-n M * 

■ lH#MAX 
PRESS LI Rf 



Comes with 

1i YEAR 

WARRANTY 



Perfect for: 

• HOME WORKSHOPS 

■ FARM Of RANCH 

• GAS STATIONS 

. body shops 

■ SMALL FACTORIES 

• MAINTENANCE 
OPERATIONS 

• GARAGES 




* A5WF RATIO w 
GAL TANK hurl.) 

- REGULATOR 
WIT-ri GAjGF 
-15' HOSE 
-MLTAL TIRE CHUCK 

'Hir Luzai^w 

t 7 lWE 

* SHIP WT 3404* 



HOSi OUTLET 

CERTIFIED 
STEP. TANK 



ASME RATED TANK 



MflDES-VMMT 

HEAVY 
DUTY 

COMMERCIAL 

5 H.P. 
GO GAL 

M)d(JdUS A. 



MQISTURC DRAIN 



Now YOU can buy the best setting 5 H.P. Ait Compressor 
in the country at an incredibly tow UQUtDMIOH price! 

This HEAVY DUTY workhorse of a compressor is perfect for rune mg 
PUNT SPRAY GUNS, GREASE GUNS, POLISHERS, STAPLERS, 
SANDERS, IMPACT WRENCHES, AIR HAMMERS, DRILLS, TIRE 
CHANGERS or almost ary labor saving pneumatic tool I And, 
because it was designed for COMMERCIAL applications, it Has 
plenty of capacity to power many tools simultaneously. Depending, 
of course, on the air requirements of each tool. 

Don't contuse this model witti cheaply made Imported or promo 
Qoftal compressors sold elsewhere! This is a TOP OF THE LINE 
compressor made in the U.5.A. by CAMPBELL HAUSFELD. They 
have been one of the WORLD'S LARGEST manufacturers of quality 
air compressors for oyer 43 yea it I Each unit com es with a manufac- 
turer’s 1 YEAR WARRANTY backed by Over 300 SERVICE CENTERS 
NATIONWIDE! 

Qur buyers have been searching for a really good compressor liqui- 
dation for many years. Finally, after six months of negotiations we 
acquired this LIMITED QUANTITY Of BHAND NEW CAMPBELL HAUS- 



FELD compressor*. Priced BELOW DEALER COST and at a savings 
of up to $ 600 . 00 , this is truly a rare bargain. Be sure and call or 
mail your order right away! 



ALL COPPER 
WINDINGS 



ROWING 

HELD 



MITEfrr 

(NOt Included | 



ummtt NTiKDor 

can be factory canvariftd. is 

OJtS & NATURAL 6 AS m 

8 H.P. 

BRIGGS & STRATTON 
4-CYCLE ENGINE 




•/ 

Z-Z41YIMP 

RECEPTACLES 

». MI. YAM PS 



QUIET 
MUFFLER 



l YEAR 



330 MFvicfl 
csnliri 
nufcmiHdt 

HEAVY OUTY 
Ale tlrifiif 



Protect your HOME or 
BUSINESS with "stand* 
by” ELECTRIC POWER! 

A sevirt storm &r utility power failure 
could leave you without electricity for 
hours, even days, shutting down ALL 
your home or business e^eesneai- equrp- 
menl Riffles* m olors would not run 
(pipos cu-jifl frwzt!), . refrigerators tnd 
Irtizett full oF i oad cdu d spoil . .water 
pumps, sump pumps., lights, rangH and TVs 
would noi operate, wrth Blackouts , bfOMWits 
and severe storms becoming more frequent a STAND IT 
generator makes really good sense. 

Use it ANYWHERE.. .ANYTIME to power 
tools & equipment! 

Thi-s generator Is COMPLETELY PORTABLE and incorporates 
the latosi state ol tn e a 1 1 technology 
Don'l confuse this ELECTRIC START POWER-BYTE gener- 
ator with Inferior Imported or Outdlled me dels sold 
elsewhere! This is a BRAND NEW. TOP OF THE LINE, 19BI 
MODEL with a powerful 8 H . P. HIGGS* STRATTON 
ENGINE. And. because this is a ROTATING FIELD unit, not 




Suing Gd-wiT n.llQl 




TOtatinoarrmturs, the power ts taken d ineetty Irgm m* 
stitor Tint pie vents heavy imaeme wear uni fits al ttic ? 

brush#! end provides ol inly of MCIU ft 5TARTJN & SURGE . , 



- Motor itartlrg 

UP ED 



POWER. (Extremely important feature when starting furnace, 
sum£ pqmp, air conditioner, etc. motors}. 

Made ii> the U.S.A,, by a fading generator manutacttirer, 
ih*PGWER-nm Comes 
with a 1 YEAR WARRANT* 

Qfleledtioal and 90 DAY 
warranty go the engme 

Compare the failures 
and price wtfl ANY OTHER 
comparable model on the 
market today. You II quickly 
realize what a great valiu 
this is. And (els savings 
up to S7M.0DP. these 
POWER-RYT1 generators 
will sell out fast... so call or 
null your order m>wl 



Comparable Models 
prices at *1200.00 



OUT THEY GO AT ONLY 



HEMA standard 
recejrtwles meet 
(Emend NEC 
neg illations 

■ Heavy gauge 
carrying frame 

■ SicezTVil-s 

intiirw 

-mm 

151 IN. 






499 . 



tottfi iwraiuiL 

hu-si&u.da 

ADDniOML 

GAS & PROFANE: 

-nan» 

AQD TlGttL 



Compare up to *1200#* 






OUT THEY GO FOR ONLY 



$1 



599 



PIUS 

mm 

tor Shipping _ 
& Handling J 



IIQUIDA TION 

BUREAU. \HC 

Aulhwiwd nqurdiM o 4 ConfcWvf Mnkicli 

3«JZ N . 351 h AVE PHOENIX. XI B501 7 



VESAnWASTfRCAflO 



Vi 



TO ASK QUESTIONS 
OR PLACE ORDER 

CAIi TDU. FREE 

1 - 800 - 992-0887 

(24 HOURS/7 DAYS) 

IN ARIZONA CALL 
602-233-0999 
i COLLECT J \ \ 



UQUHUmOH BUREAU. INC. D«| 3 t. A 2 SQ -4 

3602 M. 35th WE., PHQEMX, JU 85617 

Send B H P, 60 GAL. COMPRESSOR(S) @ I59S.M ea. 

plus S 40-00 ss. lor shipping and handling. 

42M WATT i teethe start GENEIUTflflfS) @ 499 00 ea 

Convert 10 n GAS 6 . NATURAL GA&D&AS A profane |Add El W. DO each 

convarsoui}. I Will pay driver shi pping charges upgn de* wry 
□ EncloseG is my rruHiay order er check. (AZ Res add 6 % fax} 

Chard* my C VISA □ MASTERCARD [Pleaw PRINT clearly 
M. Exp 

Him* 



CRY 

PWm tv C 00 v U tUrj Kqa 

Lt OALY-K^iwS HUM Vdrtvw 
f! 0*4 W JTWi .JWliil £ TH 1-Hua 



_Ui_ 
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Total Shop ... the 
name tor Quality 



Vo u've heard of the 
Sh o psm ith" woodwork) ng 
machine — now take a look 
at Total Shop — the improved 
woodworking machine. 

For example: 



1. Additional haadtlack ©earing at 
ih* lop of lh* quNi ih*>H, ptrmH* 
e«erhepd pin fOuNrig wfille adding 
an Era liability and durablllty. 
The Shop&milh" machine dees not 
have ibis extra bearing-. 

2- Baste w^ighi of T&lil 

Shop ii £75 pounds the Shop- 
• mllh 4 nuchlnt weigh* 19*8 
pound* 

Let us send you 12 more 
reasons Total Shop is a 
better buy. 







CALL TODAY 
toil free 
1 *800-845-9356 
in S C can 
288-4174 



glid-ind m|ii [Qupnn Id 1 Ftm InFOrfWil iOMI KiI 



lofatSFiopQ 



•ff- Pepi i 
‘ p.G Bok iKasf 
Gf«Bnmll«. SC 2S60e 



I Vour N*mt- _ 



fotaLShopQ 

P O Bqx 1S297-Greerw.lle. SC 29606 



j City 



-2>b- 






*...MWi S*v iH 



WE MADE ITI 



fCantinuad fram page 81) 

sense. Flying an airliner is a team 
effort, never illustrated better than in 
the -cockpit of a Reeve Aleitoam Air- 
ways L-188 Electra turboprop en route 
from Cold Bay r Alaska, to Seattle on 
June 8, 1983. Captain James Gibson, 
First Officer Gary Lintner and Flight 
Engineer Gerald Laurin were in the 
cockpit 

At 20 000 feet, the propeller sudden- 
ly flew off of No. 4 r the outboard star- 
board engine, and sliced into the belly 
of the fuselage. The cabin floor buck- 
led. A few passenger seats — fortunate- 
ly unoccupied — lilted toward the hole 
in the floor. 

The plane dipped into a falling right- 
hand turn. Gibson pulled at the con- 
trols, but they wouldn't budge. Ke tried 
to throttle back the port engines to 
overcome the Imbalance of power, but 
there was no response. Me reasoned 
that the collapsed cabin floor had 
jammed the tables that ran through the 
lower level of the fuselage All the con- 
trols were frozen. 

Gibson activated the autopilot, hop- 
ing that ils mechanical strength Could 
overcome the resistance. The aircraft 
slowly leveled off, although engine 
speed remained uncontrollable. 

The pilot reported honestly to the 
passengers, explaining the control 
problems He continued his reports 



periodically, as the drama stretched out 
over the next six hours. They turned! 
back toward Cold Bay, reversed course 
to King Salmon, Alaska, and finally 
headed for Anchorage, where emer- 
gency equipment was plentiful. The 
problem was that the plane could not 
land on autopilot. 

Gibson hoped that the mechanical 
system would slowly wear grooves in 
the debris that rested on the control 
cables. Finally, he disengaged the auto- 
pilot and discovered that when he and 
Limner — and sometimes Laurin, too— 
applied their muscles to the stick, they 
could, indeed, force some movement. 
Gibson took the microphone and told 
the exhausted, frantic passengers that 
they were ready to land, 

Gibson shut down No. 2 in order to 
lose altitude. He and Lintner forced the 
flaps down and manned the stick in tan- 
dem as Laurin navigated- They pushed 
and pulled at the controls, managing to 
bring the plane down in a long, shallow 
glide. As the wheels touched, they shut 
down the remaining engines- 

Careenmg down the runway 

Impact was unexpectedly harsh. The 
brakes were frozen on. causing the tires 
to blow. The plana careened down the 
runway, using up the available dis- 
tance. The pilots could do nothing but 



manhandle the rudder controls to keep 
a straight course. Finally, at the far 
edge of safety, the airliner bounced off 
the tarmac and nosed over easily into a 
ditch, its tail pointing up. Miraculously, 
all on board escaped without injury. 

'‘A man would be a fool nor to be 
scared in that situation/' Gibson said 
afterward- "But we did what we had to 
do 

"Tremendous job/' said President 
Reagan during a special White House 
ceremony in Gibson’s honor- 

pilots stopped wearing silk scarfs 
eons ago, and the computerized deck 
has taken some of the romance out of 
the pilot's image. But a well -trained 
and experienced crew, and a pilot who 
can think quickly in an emergency, are 
more than a luxury. 

A ca&s in point was the tlory landing 
of an Air Canada DC-9 at the Cincinnati 
airport last Juno 2. The landing ended 
in the deaths of 23 aboard the Dallas- 
to-Toronto flight, but ays witnesses said 
it was a miracle that 1 3 passengers and 
five crew members survived. 

Jet fills with smoke 

The incident erupted quickly as the 
jet began to fill with smoke in flight. All 
electronic Indicators flickered and fad- 
ed as pilot Donald Cameron struggled 
to bring the jet down safely. The fire 
originated in a lavatory, and the crew 
assumed it was caused by a cigar et But 
it was later determined to have been 
caused by an electrical malfunction. 

"I had no way of accepting directions 
from air traffic controllers/' Cameron 
told a National Transportation Safety 
Board hearing. il T was unable to accept 
any readings/' Still, with verbal in- 
structions from air traffic control, and 
with help from a nonelectrical position- 
indicator, he managed to land the jet 
within minutes, allowing half the pas- 
sengers to scramble out. When the 
smoke had cleared, the plane was 
burned out. 

During the incident, Cameron had 
his hands full simply landing the craft. 
He had to rely on shouted reports from 
the crew on the condition of the plane 
inside the smoke-filled passenger sec- 
tion. Smoke reached the cockpit, too, 
and Cameron put on a pair of goggles. 
The smoke was so thick by the time the 
jet touched down that Cameron could 
barely find the cabin exit- The goggles 
may have been the main factor in sav- 
ing 33 lives. 

Airline pilots are often taken for 
granted- They're sitting behind a closed 
door or drawn curtains talking in mono- 
tones to the folks down below Their 
world is flashing lights and changing 
numbers. 

But to anyone who has faced a poten- 
tial disaster, the pilot is bigger than life. 
Sometimes, he's Ufa itself. M 
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NEXT MONTH IN PM 



■ Play bait! This year 
technology goes to bat 
m Annual Car Care Guide: How 
to sera your aging car 
m fences you can build, 
m G M’s new fwd big cars, 
m Great platform bed project 
m Plus: Fie ro Owners' Report, 
20-mpg motor homes. 
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Popular Mechanics 

P.o to 1DO0O. DttS MthFWl. IIM1 5C350 

W I Plea* enter tf 2 PM 

Tf f my subscription La 

* >— ^ * WULAR MECHANICS tor: 

□ 1 yesf $11.97 

□ 2 years $21 97 

Payment at I is enclosed. 

Bill Me 

InrliBd her(i 
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tjsfmas# p r - r i r | 


A •X- lriL.i: ii 

PrfXllGZan 





City Smito Zo 



Ycmjf fif&t copy W4ll oe on its way Id you in si* Id 
twelve weeks Watch lor rtl 

A pubWcalkm or the Hearst Gorporaijon 

Cher^e ordtfl kubjeet to jHJiblftHtr'i Jc Lepljrte 
lAL-j-e prp&H apply HI U.S. & Orttf. ClrJftiAr 

and hwtipi chtck u-po* reuvesl.? 



CHANGING ADDRESS? 

IF you 're plaflnah$ la move, pease les us knew.- at 
-ea-sl e-^yhi w&eks Changing ydur adifrflS-S 

Attach currant oddness, label and Fill in ydur name 
and your new address This will serve In insure 
prompii service on your sutscnptKin. 
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Proven 

protection 

upfront. 



gasoline 



in back. 



Hiivoline Supreme's Tumiulii blends nine 
Texaco-developed addilives with highly 
refined base oils. Ii helps proieel against 
Friction, wear and harmful acid, sludge and 
varnish deposits. Ii also helps save gasoline. 

All Kavoline motor oils exceed tough 
API-SF requirements, and JHavoline Supreme 
10W-3O and Havoline single grades exceed 
the API-CC require merits for diesel engine 
oils For high performance engines, there's 
SF/CC rated Havoline Super Premium High 
Performance 20 W- 50 , 

Gel the Havoline that's right for you, and 
get proven protection you can irusl. 

TEXACO ® 
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STAY AFLOAT 

i Ccntmued from page? 83} 

1Q0,QGG boats per Y&ari and mostly the 
rate havered around SO, By 1B74, the 
rate dropped to 13.5, and since then it 
has gradually declined, to 7.B for 
10B2. 

That may look pretty good, especially 
considering that the number of boats 
has doubled, But there are still about 
1.200 fatalities a year horn boating 
accidents- The Coast Guard estimates 
that this number could be cut in half if 
everyone wore FFDs while on or near 
the water 

How a life jacket works 

Primarily, a life vest helps you stay 
afloat. To do this, its buoyancy must, 
support the body's 10- to 12-paund 
weight when submerged. Increased 
buoyancy floats you higher in the 
water. 

Turning you onto your back so you 
float face up is secondary, A vest's 
righting moment depends on where it s 
buoyant. If most of the flotation is in the 
chest area, and little or none in the 
back, the FFD has a Strang righting 
moment- Evenly spaced flotation keeps 
you afloat, but can't turn you over if you 
land face down in the water 

Since current rules do not allow 
inflatable FFDs. buoyancy means bulk. 
For strong righting moment, that bulk 
must be concentrated in the front with 
a large padded collar behind your head 
to hold it up, 

Problem: You can order navy sailors 
to wear whatever you issue them, but 
recreational boatmen won't buy — and 
certainly won t wear — life jackets that 
are hot. awkward and uncomfortable. 
Some active boating and water sports 
would become impossible in such 
vests. 

The tradehoffs balance comfort and 
wearability against buoyancy and right- 
ing moment. You can easily tell how the 
compromise went for any FPD hy its 
type and labelling. 

Life jacket types 

Type E offers the most buoyancy, 22 
pounds minimum in the adult size, and 
the greatest righting moment. It s bul- 
ky and the least comfortable, but, to 
quote Coast Guard specs, suitable "fur 
cruising on waters where there Is a 
probability of delayed rescue, such as 
large bodies of water where it is not 
likely that a signifi cant number of boats 
will be in close proximity. " Except for 
offshore cruising, chances are a Type 1 
is not for you. 

Type n includes the familiar horse 
collar or bah that’s been around since 
WW1L Smaller than a Type 1 H it has only 
IfiVz pounds of flotation in the adult 
size instead of 22, And, while it will 



turn you face up„ it has lass righting 
moment than a Typo L Tha spec sug- 
gests, "you may prefer to use the Type 
13 where there is a probability of quick 
rescue." 

Type HI FFDs, first permitted hy the 
1973 regulations,, distribute flotation 
evenly around for a trimmer, less bulky 
look and greater wearability, hut offer 
little or no righting moment- It won't 
turn you face up in the water, bui you 
shouldn't have to fight St to keep your 
face out, either 

The Coast Guard recommends a 
Type III for the same well-trafficked 
waters as a Type II. Their specification 
reads, "‘A Type III can be the most com- 
fortable, comes in a variety of styles 
which could be matched to the individ- 




Type IJJ Sponsman vest by Gotemm has two 
cargo and two breast pocket) for gear. 



ual use, and is usually the best choice 
for water sports such as hunting, fish- 
ing, canoeing, and kayaking. . . . H# 

We show an assortment of Type Ills 
which are usually offered as vests or 
jackets and may have extra features 
like pockets, water skiing harnesses, 
and other options. 

Type IV FFDs are not wearable. 
They're cushions and rings you throw 
to someone in the water and should be 
used only to supplement wearable life 
jackets, not as substitutes. 

Type Vs, with the same buoyancy as 
Types II and III, have been approved 
for restricted use- Until this year, none 
has met standards to be carried On rec- 
reational boats. 

Recently, several Type V boardsail- 
ing vests — approved for sailboard use 
only — and flotation fou3-weather gear 
or deck suits gained acceptance. 
They're approved only for boats carry- 
ing other approved FFDs, and only if 
they're being worn, since most would 
take dangerously long to don in an 
emergency. 



Permanent labels tell whet a FFD has 
been designed to do. Every Coast 
Guard-approved model has a Type I. tl, 
III. or V label. The Label also indicates 
intended uses like ski vest or white 
water vest, and gives sizes and weight 
ranges for wearers, You also get advice 
about cleamng, construction materials, 
legal requirements and other special 
requirements like Impact Glass A vest 
for water ski ere must stay in place in a 
50-mph impact with water. General- 
purpose boating vests are tested at up 
lo 35 mph- 

Spetffic features 

Once you've picked your PFD type, 
look for specific features. If you need a 
Type II, the choice is limited, since all 
are about the same. You can have either 
kapok or plastic foam flotation material. 
Kapok costs less, hut requires more 
care. Plastic foam material will hold up 
better, but the vest may be uncomfort- 
ably stiff. 

Cover materials vary. Pick canvas for 
comfort, but remember it can mildew 
and disintegrate with time. Nylon 
requires less care, hut is slippery and 
nonabsorbent, Since Type TIs cost about 
£30, they're easier to replace than the 
more expensive Type ITIs. which can go 
for up to about S1Q0; most are about 

tm 

Type Ills come with a dazzling vari- 
ety of special features, colors and 
designs. Hunting and fishing models in 
plain colors or camouflage offer a mul- 
titude of special pockets, lure hangers 
and creel clip rings. Ski vests, in a 
blinding rainbow of colors, mount from 
two to five belts to make the 50-mph 
impact standard- Canoe FFDs have 
padded shoulders to take the pain out 
of portaging. Flexible, lightweight kay- 
aking vests are cut for freedom of 
motion. 

GeneraJ boating vests have bean 
made thinner and more flexible, with 
the atcem on high style, while meeting 
flotation requirements. Many of these 
life vests look like conventional land- 
bound outerwear. 

You can pick any Type ID that 
appeals to you. Ah perform about the 
same and the intended-use label is 
merely a suggestion. There's no reason 
you can't use a kayaking vest on a sail- 
boat or vice versa. 

A comfortable, snug fit 

Any FFD should fit comfortably and 
snugly. Check for binding and chafing. 
Try going through the motions of your 
normal boating activities while wearing 
it in the store over your normal boating 
clothes. Check that straps Or webbing 
are securely stitched and seams rein- 
forced. 

Strong colors can speed rescue as 
inwHv cjjtt to 1?Q) 
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There’s no prouder moment 
than when you master a 
highly technical skill. But 
that doesn’t happen overnight 
It requires hard work and 
sophisticated training — the 
kind of top-notch classroom 
training and hands-on experi- 
ence you get in the Navy. 

The Navy Adventure 
starts with high-powered tech 
nical training. There are over 
sixty fields to choose from, 



including precision instrument Navy specialist, you’re pro- 
repair, micro electronics, state- moted as your skills grow. And 
of-the-art computers, even all the time, you're building a 
nuclear power solid career that can pay off 

You train on some of the for the rest of your life, 
most up-to-date equipment The starting salary is 

in the world. Then, you perfect solid, too: over $550 a month 
your skills working with plus housing, food, medical 

professionals who know their and dental care, and extra pay 
trade inside and out. for sea duty. 

The adventure continues To find out how you can begin 

with the opportunity for rapid a career you'll be proud of, call 
advancement. As a trained 80 0-32 7 -NAVY, toll-free, today, 
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Navy. It’s Not Just A Job, It’s An Adventure. 




STAY AFLOAT 

(Comypyjwf from jiaqa J 76) 





N mw you can easily fix small 
notes and rusM-out areas w»tfi 
mis extra strong (liter. 

Unique fiber glass -rein forced 
body filler is twice as strong as 
regular body filler. Long interlocking 
strands ana titters in (lie filler make 
it stronger and easier to use 
BQNuG-GLASS is another line 

S 'uct offered by the people who 
made BON Du (he most i rested 
name in autobodv repair fix-R 
products. BONOO products are 
available at better retailers every- 
where. Ask for them by name. 

You receive a $2.00 cash rebate 
from BGNDO when you buy a quart 

a o! new 0ONDQ-GLAS5 filler 
Good April 1 through 
May 31 1904 



REDEEMABLE COUPON 

* i?c(ij* fflur $2 00 r«H(e cqmolele Bus grwpen 
and send it anno w(ii 
1 Pnwf of Puoiae UPC Code an label 



2 Cash Hesistc fleceipt 
Name 






City Stale ZIP 

State Pucnased Al 

mail u uuiwnj uOipDial'Hl PO 80 Jl 52599 

a I land GA 3D.155 



BONDO- 

REPAIR RUST OUTS 
& SMALL DENTS 
YOURSELF & SAVE. 



I 
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WHEN YOU MINT HOUSES FOR 
A LIVING, YOU’RE ONLYAS GOOD 
AS YOUR PAINT. THAT’S WHY I USE 
DUTCH BOY MINTS INSIDE AND OUT. 




The proof bin the performance. 

See the Yellow Pages for the Dutch Boy retailer nearest you. 

* is fij D^h tor PomU 



well as brighten appearance. Reds, 
oranges and yellows work well 

Adjustment systems differ, so one 
may work better for you than another. 
While you'll probably wear your FFD a 
bit loosely. you want it to fit tightly m 
the water to keep you warm and make 
swimming easier. A snug- fitting vest 
can stave off hypothermia, a debilitat- 
ing lowering of body temperature, and 
thus save you from more than drown- 
ing. 

Pockets with plastic zippers resist 
saltwater corrosion that can cause a 
metal zipper to stick. Snaps and Velcro 
also work well, tarry warning devices 
secured in the pockets as well as your 
keys or wallet. 

Learning your life jacket 

Once you get your life jacket, try it 
out in the water as well as on hoard. 
Weight and size ratings are approxi- 
mate at best r and what you really care 
about is how your PFD works with you 
in it. Make certain it keeps your mouth 
above water. Work its adjustments. Try 
swimming in it to see what stroke 
works best. Practice putting it on and 
taking it off in the water, as well as 
when you're high and dry Remember, 
you don't want any surprises in a real 
emergency, 

Once you've adjusted your PFD for 
fit, make it really yours Put your name 
On it if you're the only wearer. Don't 
attempt to alter it. If you want changes, 
get a different brand or model that 
incorporates them. 

Don't use your lifejacket for a kneel- 
ing pad or boat fender. Avoid rips and 
punctures. Inspect, its condition period- 
ically. If it has kapok filling, make sure 
it s not waterlogged or hard. If it gets 
wet, dry it slowly, not quickly in front of 
a radiator or fire. 

And r when you go out on the water, 
wear it, WM 



MANUFACTURER S— PFDs 

Amenta’s Cup Inc., dry of Industry. Calif @1744 
Atlanta Pacific. Sta * p Island NY 10314 
Atlanta Wodt frag nor Inc., Sag Harbor N.Y 1 19B3- 
Buddy S^JifreSHopf PttjcJim.-Ls lnt. Dallas, Tex 
75236 

Qolanun On, Inc , Wichita, Kant. S72t)l 
ExLrdtpart Lric., Miami, Fla 33137 
Glfrddcng Carp., Flotation Div , GranvtLte. S.C 
20 * 04 . 

Grumman B urns, Mara hem. NY 13*03 
Korol Spoiling Goods Co. Inc., N«v London Ohio 
44B5I. 

MmHIsst Leesbunq. Leesbtiffl fia 3274B 
Uys^JKj Spgrtewear lr.c.. "British Columbia. Cana 

do.. 

North Spoil b Div . North Sails [he , Millard Cwui 
0*4*0 

O'Bnfln knifimatiiMui Lnc., Dj.v. Cotamffl C&-. PeO 
mar.il, Wash 9 B 052 . 

□mogaCOrp, last Beaton, Mails ClZlZB. 

Red Head Brand Curp . DdJJus, Ten 75236. 
Sadegafd Copp.. Cincinnati. Oluo 4521 4 
Sears. Roebuck and Co.. Chucapo. Ill 60*64 
Siwms Mft|. Co- St. Clood. Mian- 56301 
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DILLON MK III 

Amazing gas welding & cutting torch. 



Aw&fd Winning Maintenance Tool— Perfect ter the "QoU-Youreelfer" 



it lets you weid non-ferrous metals as easily as mild steel 
Aluminum, stainless steel, copper, brass, cast iron, lead or 
mild steel all can be welded without special rods or fluxes 
The Swiss made Dillon MK III features: use of low pressures 
(4 PSI Oxygen 4 PSI Acetylene}, newly designed mixing 
chamber that greatly reduces oxidation, and solid brass 
welding tips with a wide range of heat adjustment. Now you 
can weld those metals in your shop that are not normally 
recommended with an oxygen/acetylene torch. Best of all, 
you'll be amazed at all the things the Dillon MK 
UL approved and guaranteed tor one year. 



ORDER FORM 

Please send me Dillon MK.Ul welderfcuiling looks) at $285 
plus J4. 95 lor postage and handling. I enclose my Check 
□ Money Order n VISA MasterCard 
C,CJ Expiration 



Signature 

Name 

Address 

City 



Slate 



Zip 



Send me [ Dealership Information Brochure 







can do! 



For Free Additional 
Information contact: 

SHANNON MARKETING, INC 
P.O, Box 378 
Welches, OR 97067 
503-622-4055 
Toll Free Outside Oregon 
| f -800-220-2009 (Includes AK & HI) 

The Dilion MK III Kit includes four 
precision tips, lip cleaners, two cutting 
attachments, guide wheels, heat shields 
and operating manual. Complete kit 



NOW 


! S 


tart your oi 


run money-i 


■taking 


business in SMALL ENGINE REPAIR! 



Part time or full time- right at home - we help you every step ef the way. 



N o doubt about it ... as a s mal I 
engine pro. you'll be Joining one of 
America’s fastest growing indus- 
tries. You']! be able to command 
hourly rates equ&! to any other 
skilled craftsman in your area. . . 
and that’s just far labor. Parts, 
engine^, and accessaries add even 
more to the profits! 




locruta Immm 

"lw bad 8 
years expmemt rt ■ 
pairing jmail tn- 
girtti ... but re- 
pairs tcerr Crtfy 
minor. . . xtrtts/ I 
darted tke pahy- 
Btfiau* €o#rw* r 




Mlfer H. Slrich 



Cajnpbii. CiMorma 



65-million smalt engines 
In service today ! 

Today there are over sixty-five 
million small engines in service 
across die U,S,A, That’s ihe offi- 
cial couni from the Engine Ser- 
vice Assn., and new engines are 
being built at a rale of one-million 
per month! Wish Folcy-BcUaw 
training, you can soon have I he 
skill and knowledge lo make top 



money servicing these engines, 
ftople will seek you out and pay 
you wdt lq service and repair 
their lawn mowers, tiller*, etlgers. 
power rakes, garden tractors, 
chain saws, mini-bikes, go-carts, 
snowmobiles, generators, snow- 
blowers, paint sprayers . . . the list 
as almost endless. 

Md experience necessary. 

You can master this profitable 
trade right at home, in your spare 
lime, without mining a paycheck. 
Lessons are fully illustrated - so 
clear you can't go wrong. You IE 
receive practical, "hands-on" ex- 
perience wnh specialized tools 
and equipment plus a brand-new 
4 HP engine — all your* to keep! 



You receive tested, and 
proven Instruction*. 

We show you how to get busi- 
ness. what to charge, how to gel 
free advertising, where to get 
supplies . . ail the “iricks of the 
trade”... all ihe facts you need to 
assure success right from the Mart, 

Discover how Fo Ley- Bel saw 
training can give you Ihe skills 
you need to increase your income 




PraPHilottil tool* and Ea&ldmiNL 
PLUS i H.P. Engine All TOURS TO 
KEEP... All al Ha Erin Can. 



in a high -pi ofii , recession-piouf 
business of you own. Just fill in 



and mail the coupon below Ed re- 
ceive full information with m Ob- 
ligation ar salesman to tail oti 

>flU DO FT TODA Y l 

Foley- Bel Raw Inttltlfl* 

5M56 F| eFd Bldg 
KtnutOty. *#□ 64111 

SEND FDR FREE FACTS! No Obligation and No Salesman Wiil Coil. 

r- . — 

FO LET-SI IS A W INSTITUTE , 50456 FI ELD B L DQ. 

KAN S AS CITY, MO. Mil 1 
0 TES, gltasB send me Ihe FREE booldet Ihal 




FREE 

BOOKLET! 

Gives lull 
iIlI.jiI> - Sens 
taf your cajj'i 
ladiy 



Gives lull detail* about starling my own business jo Small 
ErtgHK flesiair I understand dure is no aoJqjjtifmand rhai 
rw salesman wii call. 

IMI 



AMrtu 



CHr 



lip 





NEW! 4 IN 1 

POWEfl-FEED 

PLANERMQIOER 

JOINTER/SANDER 



Tilfl Urst aricrdfltilfl ihnp 
ol Jls kind! 

Now E u i i'i id * i Ci s l /QuEjh 

lumbti f> 1c valuably i ■ n . « l n c- d 
s-IkL lor gnrrdigiiiflr efforts. 

F-uMurH fiPUM-lrim. picim 

rijrn^s sell to ethtrs 
Mote afl popular ptflEfns A custom de- 
sign; f’lane:- Jiitf pomlS wffWifl ffiE^ 
Wfr auiCkt^ MtffVCTi ID (MUWr-JwddUjni 
Sjndr' -C-pmes sample iwdy Wi use 

30-OAT FRIE TflIALr Z&Sf lr™. 




FREE 

iNfflAwa-liJN Kll 



CALL TOLL mi l(«Ofll & 24 - 7 B.&B. Oper. 642 ■ 

m WfliTE TO 3 

WODOMASTESTOQtS.rNC ] 

Zm Ttrria Dept. FPJ2. Kansas City MO 641 OS I 



FREE CATALOG 



Quality Products For 
Your Home and Workshop 

Write for your FREE copy or our cur- 
rent Winstead ra I nitty*. L nr Lucies 
hundreds of items for your home, 
auto, garden , storage, security. 

energy, gifts, and 
more. Satisfaction 
is 100% gua ran lord 



Winstead 

Depl WPM44 
41 Atlantic Ave 
Bos 4024 

Woburn, MA G10S8 





■snu. .l fund \d*v 

Hiu ttiriwl W» ily 

uomplux 4- UE Vts, 4 \ H distil v 
caiy in r t\*v> iitluaWe 
coriSilryctiM 1:*** lermv. 



Cdy.Stase 




GmI. Jbti-ui Alyjssin^m 
Molds vvilh pficei arid 
pro4uclion IraJe secrets 
riirecf from weld's larg- 
os! mold manuJj-cTvrcr. 



CONtl ETC MflCHIhtSf COMPiNT 



p.o.iwm-H«uikr. n c M6&i 



ISO 



MOTOR OIL _ 

{Continued from page 91} 

nations. Five are preceded by the Letter 
S and apply to gasoline (spark -ignition) 
engines. Four are preceded by the let- 
ter C and apply to diesel (compression- 
ignilion) engines. The following de- 
scriptions will help you select oil having 
the correct service classification For 
your engine: 

Oils designated SF are needed by 
gasoline engines in 1980-64 cars and 
light trucks, They possess the extra 
additives that these engines, which 
have advanced emission ^control sys- 
tems, need. Many SF oils also have Fric- 
tion modifiers. Non-SF oils don't. 

If you own a pro- 1980 model, you 
can null use SF oil. However, you'll be 
paying extra for additives your angina 
doesn't need. 

Oils designated SE are for 1972-79 
gasoline engines. They possess more 
additive protection than SD. SC and SB 
oils, but not as much as SF oils. Oils 
designated SD are for 1968-71 gasoline 
engines, SC oils are for 1964-67 gaso- 
line engines and SB oils are for those 
old "classics. 1 ' As a practical matter, it 
is difficult to find oil that is na* rated 
either SE or SF- 

The C classifications are CD. CG. CB 
and CA- CC and CD oils are designed 
for naturally aspirated r turbocharged or 
supercharged diesel engines. Many 



times they can be used interchange- 
ably, but sometimes they can't, so be 
sure to consult your owner's manual. 
Ironically, oils designated CC were 
introduced in 1961, oils designated CD 
in 195&. 

It's im unusual to find the S designa- 
tion combined with C on a container — 
for instance, SF-CC It means the oil 
may be suitable for both API Service SF 
and API Service CC. But don't automat- 
ically assume that it is okay for your car. 
Some diesel manufacturers suggest the 
use of oil designated only CC Or CD 
(with no S designation). Be sure to 
check your owner's manual. 

You may Find a whole string of des- 
ignations on some oil cans — SF-SE-SD h 
for example. It just means the oil may 
be used in engines calling for any of the 
designations, except as noted above. 

■ Viscosity rating. Selecting oil com- 
patible with the ambient temperature 
in your area assures you that the oil 
won't thicken when it's cold {which 
may reduce lubricity). The viscosity rat- 
ing of oil is on Lhe container, preceded 
by Che initials SAE The higher the SAE 
number, the higher the lemperature at 
which the oil can protect an engine. 

There are two types of viscosity rat- 
ings — single and multi. Single-viscosi- 
ty oils have one number- — SAE 30. For 
example Muki viscosity oils have two. 
such as SAE IOW-30. The letter W 
{Pie*** rum Ed pngv 183) 






Mail-Order Oil Analysis 



T ruck fleets, airlines, Acntrak. the II. S 
Army Corps of Engineers and many 
industries depend on spectroscope oil 
analysis 10 tell them when la change 
engine olL perform routine rn&intimance 
and rebuild (or unload) vehicles 

Just as a blood tesl can tell a doctor 
what's wrong with your body, a lab tesr of 
your engine oil or transmission fluid can 
tell you whiii s happening inside this 
equipment For $20 95 to $17.25 (if you 
buy four). Precision Diagnostics will send 
you a little kii that allow* you to draw a 
sample out of the thpwlick lube on your 
engine or transmission When you mail 
thorn die sample, they wilt chock it tor 
metril and dirt content, coolant and fuel 
dilution, t hen send back a cum put it print- 
out of recommended action. 

f>ur staff sent in several Samples, and 
the findings ranged from a bland but wel- 
come "Unit and oil are in satisfactory curt- 
diUou to "abnormal amount of abrasive* 
(dirt) present," With, the recommendation 
to change oil and fiber immediately 
Loss fortunate owners have been in- 
formed of "'abnormal wbot conditions" 
and advised to ‘"inspect rod and main 
bearings.” to ''inspect turbocharger tor 
w«ar" ur to "’inspect (transmission) 
clutches and oil cooler ” 

Good as ii is, this service ls a bii expen- 
sive for every oil change. Rut it r s a good 



idea every Ifi.OOG mites or so, before you 
buy a used car. or before your new car 
warranty expires, Sampling kits are avail- 
able from Precision [hagnostics Inc.. 777 
Silver Spur Rd , Suite 132, Rolling Hillsi 
Estates, Calif. 90274.— tV.H. 



Suction corrtakner Included with kit is used 
to draw an oil sam pie Prom engine. 
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j Thl^E ^i!n^^ mc^OlJ| 

* [ ^war Injuries L-eft m* (Can Do It 

rBEf#» Too! 

your traminfi- Besitff*. * 

Jra** is la*ein*tlng; lM can 

da H anybody c*ii. 

rsitn Johnson. La med. K-a 1 ^ 

Make Up to Si 2 . SO an Hour— even Wtiile Hariri rtg ! 



Be a LOCKSMITH! 



Train 
FAST 

If you enjoy fixing things, you're a " natural" 
to make hundreds ef EXTRA DOLLARS a 
year in (he fascinating business of Lack- 
am (thing, Ri&jng crime fra^ increased de- 
mand for service js thausandtold, Vet there's 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONC£i 

You ie in business ready to make £5 io $12 50 
an hour a Few days after you Origin Foley- 
Be^ss^'s ShOUtul Iraming Easy illustrated les- 
sons comp lets with ALt practice Gqurpmenl 

PLUS 



enable you to get your share of this always- 
prof liable business. Hundreds we've trained 
ate doing it. So can YGIX 

MAIL COUPON to discover how LMksmith- 
mg can keep the extra money -coming in dur- 
ing spare time — Or in your own full-time 
business. Ideal for retirement— goad jobs, too 

FT11!VBELSAW INSTITUTE r iwaFfeM Bldg. 

Kansas City, Ud. 64111 



* ALL TOOLS TOURS TO KEEP 

* KEY MACHINE TOURS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 

* EMJSINESS’SUJLPING help 






FREE 



ft. Hunl. WiJmineiftn ftel — M l make S^D a 
wteh (stra.' 1 

R. Davis. SI. Lpui? r Vti "I cleared <1 IQ last 
Sa1unfay. |p 

£c Uor’e PitlsEmreti, Pa ' My butine^ tom* 
Jl lop speed i m mQ^ini la birae* qua r le^ s " 




I THIS DO-ALL PfTO L? 

KEY MACHINE YOURS ® 

Tajr I? «L p! ! 

Can add $25 p| 



MAIL IHIS COUPON . KO SALiSMAH WIU CALL 



PfXZYflHLif.Ril»Tniil-. i 1DAAB Field Bldg 

Karate City, Md. 64111 

Ruth FREE baoN, "Levs ht ^out Future." 



to $40 a ^eek 
to your in- 
come . . . and 
doe&rTt cdat 
I you a penny 
•xlrar 



Address 








City 




Zip 
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FREE TOOL 
CATALOG 



Fine Woodworking Tools 

Send for your FREE copy Of Our new color 
Ful oataiog. Fuify iHustrafaxi with (he finest 
woodwork^ tools, supplies, books, hartk 
war^ more. Satisfaction Guaranteed 
Write today for your FREE catalog 



WOODCRAFT' 

Dent Pm4 4 

41 Aii^fiiir Avermt, B*x 4000 

Woburr. Massachusetts 0lfl8S 




GARDENING? NEW TIGER TILLER . . . FUN TO RUN 




WEIGHS 3S LRS. . , . DOES 4 HOURS WORK IN ONE . . . BUSTS SOO . . . 
TILLS KNEE DEEP . . . WEEDS FAST . . . WITHOUT HARD WORK 



RUNS SINGLE HANDED WONT JUMP OH BOUNCE LtKE OTHER TILLERS 
IMPROVES. YOUR SOrL . . MAKES TOUR GARDEN BETTER THAN EVER BEFORE 



NAME 

STREET 

CITY 



GASQI IMF POWER EO TILLS 1* m. WIDE WEEDS BETWEEN POWS 
HUNS 3- HR5-. DFV I GAi. HUN-S SINGLE HANDFD AND PtAMTS 1 2-»e 
TIL LS KNEE DE EP AND 2 *H WIPE 



*tai t IIP _ 

PU*h dtliw^y, colt Brtiy 
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SUPER 

bhomc 



6 BIKE 

MODELS 



FUN TO BUILD! 
FUN TO RIDE! 

These rug gad oh road vehicles- 
are powered fiy 5 bp to 16 hp 
American -made ftflaines 
Engine is CDmpleEely as- 
sembled. Ira me is welded 
and eamted you jusl boll 
everything 1oge(her 
and start riding 
K i| priced from 
$479 95 to ST27&.95. 

Fora F^EE color brochure 
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TRYKE 
MODELS 

SUPER TRVKE 



p„ r | LJ/»alH |__v»itticornplel#detallp, write or caH: 

«Bll neaiu, inc. Dtp!, nhv. F. 0 , Box H«. Demon Harbor. ME «022 



Celt TOLL 



^REE 



I^EO-253-1030; in Michigan call 618/049-3400. 




CltyrSlam 



NOW! MAKE UP TO 

$ 12.00 *. 

AN HOUR 49p 
IN YOUR OWN Sti 

BUSINESS! * 






Nnw y<3u can LjDickty cu-rn Lp.in: umc mm L ASH 
prol 1?^ 1 I >eJ| I iij! Ii r prrvHHis 1 r.iinmj PCWf ! W||h 
this fnrnpJtte Slcifi, vliu Liifi he VLhur nun hnss, sei 
\cmt ivm n hours! t'usiomers come to you pits, 
you L-ji-s-h to terpen w**,. Ni^. chi^K. 
y.iuli.-n I r-i i . ;il I uliLEim^ 

Ptwnc TiMl l-r-rt I^RfrSJiTftftk tiper. W2 
Vi iULrirrsasl-fT, El^pl. 45 K, 

Kmh^ ( lU . Mo. filU'iK 

YES □ 

piea-Re SErid ma ?hf FR££ SQQtt that givas lull ftLarls 

Name- PleAoe fYiflt 







Tu foil 



YOU’VE HEARD ABOUT IT. .. 
YOU’VE READ ABOUT IT.../T WORKS! 



Easier Starting, Fewer Oii and Filter Changes , Better 
FuelEconomy f Better Performance, and Longer Engine Life. 

For more than 20 years lubrication experts have been wrestling with the problem of 
finding a way to combine PTFE. commonly known asTeflon* or Fluon*. with motor oil 
to reduce friction. Finally a breakthrough was achieved. The result was a product that 
is changing the way people think about lubrication — TUFOIL 8 for ENGINES. TUFOIL 8 . 
added to your favorite motor oil is better at reducing wear, increasing power, 
improving fuel economy, and enhancing overall performance than any engine 
lubricant you can buy. Much better! 

Furthermore, TUFOIL 8 will improve the efficiency and performance of standard 
transmissions and differentials by reducing their internal friction. 

At the suggested list price of $12 95, a little TUFOIL* goes a long way and pays for 
itself many times over. Next time you change your oil. really change it! Add TUFOIL’ 



Users everywhere praise TUFOIL — you will, too! 

' The re ar e 10 is of slick o SJs or\ the mai k et But w e'v e f 0 u nti one th ai d oes what it pre m 1 ses . . . TU FOI L wo rfcs. 
It stayed in dispersion and cut fuel bill IDV 

Papular Meehan m Magazine. January 398 2 

When li first heard of TUFOIL I was skeptical. So many products promise much more Shan they driver 
However, after running my own tests and analyzing ihem myself I was surprised at the results. TUFOIL 
doss all it promises!' 1 

Robert Pappjn 1982 NAPA/NIASE Mechanic of the Year 

"Lubrication engineer Franklin fteick succeeded where everyone else had failed. . .TUFOIL is a unique, 
different, hut sate kind of Teflon /oil addMive.' 

Moior Age Magazine, April. 1982 



Chart Stl 0 W S .... ho w TyFOJ L imp roves and ma i n I ai ns h ig h perf 0 finance level s in new cars and he I ps 
lestore older cars Id their best performance level . 

A. Performance level of Black end Grey cars 
when new. B. Improvement in performance 
as both cars break in. C. Further improve- 
ment of Black car's performance when TU FOIL 
is added 5. Regular use of TUFOIL in Stack 
car significantly slows decline in perfor- 
mance through age end mileage. E. Decline 
in performance nl Grey car with age and 
mileage without use ot TUFOIL f- When 
TUFDH is added to Grey car, performance 
dramalically improves. 
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for ENGINES 

■ Belter Mileage 

- Better f^formana 

■ Easter Starting 
< leased 

Engine Life 

■ c eeef Q) Change* 

■ Reciuced Oti 
Consumption 

SF| Ot ..J.VLiW 




How TUFOIL Works 

TUFOIL Coats alt the moving parts of engines with micro- 
miniature particles of PTFE, the slipperiest substance known 
to science. This coating minimises friction well beyond the 
capabilities of any other lubricant. 

Only in the patented TUFOIL process the PTFE particles are 
given a uniformly negative charge which causes them to 
repel each other so mat they remain in dispersion. This 
dispersion serves two very important values. One. it prevents 
the particles from forming clumps which can clog oil lines 
and oil fillers. Two, it keeps surplus PTFE particles 
suspended in crankcase oil ready to replace any particles 
dislodged from metal surfaces by the action of the engine's 
moving parts. This is accomplished by means of a chemical 
agent which causes the dispersed particles to seek out and 
continually coat metal surfaces as they become exposed. 



TUFOIL is Beg th or Fluu amici. Ik. 'O.S Pjtrnls to 3.9H.65* * lSJ.fli, i> 

rftlkm n HeQ TM tkifKifit 4Z24.173 Other fcj r > Aisdlm' 1 PalefllsforaJrnij 

Hyen 15 Reg iM (?r ICI ftrnencflfl Inc 
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Satisfaction Guaranteed 
or Your Money Back 



Qel new TgiDil" Hi a specra! pne* pf <j n ly $9.49 per B 02 . fealUt i sapping 
included in pcmtingntal Umled States « Cali 1-BM-S52-7600 for easy 
ordering Ih rough your Wasleroard or Visa In Mass .gall 1-B17-623-5M5. 
Or jusi complete I he COupOn below and Forward «wilh ^aym-ftm piomp 
allow 3 wftaKs tor dali^fy 

Please ship bQllleS oF T uToiKattlW social pate of S9.99ptfrSoz 

bosiie 'Maas. r*>s,idGiii& add 5% s&ic-s. Sa» ) Case and gaii on auifiistres 
aval la d is- on requesl 



Enfilwfd is my □ h>r g 

Charge to my O Mastercard D Visa 
Account No „ 



_□ ordfli 1 For $, 



Amdufil S_ 



. Exp Date . 



□ Please send more m Formation My s*if ‘addressed staittpad OPVG r OpO 
orxclosod 

QR c fnC- &P P#Ul fleverr Terrace, TilffltWIp MA 

Name . . , . . . TpI a j ^ 

Address - 

f^iiy 



.Zip . 




MOTOR OIL 
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indicates that the oil is suitable For use 
in winter. 

Single- viscosity oils are restricted to 
more Limited temperature ranges, For 
example^ SAE 30 oil gets too thick for 
use when the outside temperature goes 
below 32* F. and too thin when ambient 
temperature exceeds I05* F, Before 
winter, therefore, it usually has to be 
replaced with a thinner oil, such as SAE 
20W, and in a hot climate in summer, 
with a thicker oil (SAE 40K 

Most people prefer the convenience 
of not having to change oil with the sea 
sons or when driving From one climate 
to another. A multiviscosity SAE 1 0W- 
30 oil, For example, may be used from 
10° F to 105° F. 

With the exception of V! improvers, 
both single and mulliviscosLly oils gen- 
erally contain the same additives. 

Why use a singio-viscosity oil? Tho 
only advantage is that it's less expen- 
sive than multi viscosity oil However, 
offsetting this is the fact, says GM, that 
multiviscosity oil — SAE 10W-30, in 
particular — allows you lo get a “tad 
better' - ' fuel economy. 

What does the term 'passes 
ASTM sequence tests" mean 
on an oil can labd? 

/^\ Although they're not required 
//"\A to do so, most oil companies 
indicate on their containers if oils have 
undergone ASTM Sequence Tests, 
which are also called Car Manufacturer 
Sequence Tests. These are a series of 
laboratory tests that measure the per- 
formance of oils under severe condi * 
tions. 

The inclusion of a statement, such as 
l he Following, is a further guarantee 
that the oil you pour into your engine is 
of high quality: 

— “Meets Car Manufacturer s Test 
Requirements 1 ' 

— "Passes ASTM Sequence Tests" 

— "Sequence Tested' 1 

— "Exceeds (or Surpasses) Car Man- 
ufacturer's Service Requirements" 

— -'Meets (or Exceeds 1 Car Manufac- 
turer's Warranty Requirements"' 

Some oils just squeak past these 
tests, while others exceed them by a 
wide margin. When one company offers 
several lines of oil that all pass ASTM 
tests, the more expensive ones usually 
go i better "grades." 

Can I really change my qil at 
7,500- mile intervals, a5 recom- 
mended in my owner's manual? My 
mechanic recommends 2,000 mile**. 
Whose advice should I take? 

In the days before additive 
Z P "U development, the only way to 
get. rid of contaminating agents before 
they caused trouble was to change oil 
frequently. For example, with tho 1953 



Skylark, Buick advised owners to 
change oil every 2,000 to 3,000 miles. 
For a 1 983 Skylark, the recommenda- 
tion is every 7,500 miles or 12 months, 
whichever comes first. 

Surprisingly, the J 53 recommends * 
tion applied to a 322-cu.-in, VS engine, 
which supposedly ran at a cooler tem- 
perature and was less punishing to its 
oil than the tSI-ciL-m., four-cylinder 




Catastrophic engine damage earned by oil 
breakdown Includes severe wear an crank- 
shaft journal* | top] and big-end bearings 
(center). This damage caused a connecting 
rod to seize, which bent the rod (bottom | 
and damaged the engine s cylinder bores. 



engine that's standard in the '&3 Sky- 
lark. Bui did It and was it? The answer 
to this question is the answer to a cur- 
rent controversy. 

Some oil companies, engine rebuild- 
ers, independent mechanics and after- 
market parts manufacturers say that 
^mailer engines run hbtter and punish 
oil more than large, "lazy 1 ' engines. 
Therefore, oil should he changed Fre- 
quently (every 2,000-5,000 miles} in 
small engines. Auto manufacturers end 
many oil companies say 4l iw/' 

At an API meeting in Detroit lest 
year, tost results were submitted that 
showed four-cylinder engines actually 
operate at Lower temperatures than 
VSs. The design of the smaller engines 
ffjaaw mm [i-j 1841 
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Kama 
Spelters 
are available 
by tf <red mart— 
prices vary according 
to application. 

Send $2.00 for tha latest cala 
kxj, embtetti and aecaJ to kanm P Q. 
Bo* 426 (Morin Ha vm CT 06473 
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MOTOR OIL 

(Continued from pa ge !33 ) 

and the use of thermostatically con- 
trolled cooling fans were cited as rea- 
sons. 

Therefore, the report stated; "There 
is no evidence to support the contention 
that oil in four-cylinder engines ls being 
punished. 11 

Also, last year, a team drove several 
new Hondas on round trips between 
the Honda Training Center in Moores - 
town. NJ„ h and Now York City The 
route included stop-and-go operation in 
(he Big Apple. Each car was fed 3F oiJ 



that was changed no oftener than every 
7,500 miles. 

When Lbe cars had accumulated 
1 0OrOOO miles, they were sent 10 Japan 
and the engines were dismantled For 
inspection. The outcome? No unusual 
wear or damage l 

The API report and (he Honda test 
say to us that a motorisl can achieve 
maximum engine life at the lowest cost 
per mile by following the oil change 
recommendation of the carmaker as 
staled in the owner's manual Howev- 
er, he aware that every manufacturer 
provides (wo sets of recommends 
tions — one for "‘normal" driving condi- 





Be Your Own Boss 
and Make 

$12.00 to $18.00 

An Huuni ~ 



Find out how by catting . . . 

1 (800) 845-3000 



f/pr Ut,th Cull I <*<m (Stt-SSMJ 

now for your Free Lifetime Security Fact Kit! 



Your FREE Lifetime Securily Fact Kit 
tells you how to make $12.00 to $18.00 
an hour in your own Foley Full-Service 
Saw and Tool Sharpening Business. Your 
FREE Fact Kit explains how you can: 
— be ywir own BOSS! 

— work full time or part time, 
right at home. 

— do work you enjoy and take 
pride in. 

— Operate a CASH business 
where 90e of every dollar you 
take in is clear CASH profit. 

And it is is easy to learn. Foley gives 
you all the facts and instruction- No expe- 
rience or special training is necessary, 
Foley tells you everything you need to 
know to be successful. 

And there's plenty of business avail- 
able in your area. You will quickly develop 
(he skills necessary In earn a steady 
income. You will be able to sharpen all 
types of saws, garden and shop tools for 
home, farm and industry. 

K0 LAYOFFS OR STRIKES 

You will be able (o set your own hours 
and not have to worry about layoffs and 
strikes. And there am no franchise fees 
Any age person can succeed, even per- 
sons with physical handicaps operate 
successful sharpening businesses. 

You can be like Steve Taylor of Brook- 
ville, Ohio, who told us: 

"... the first year l grossed 

$21,000.00’' 



Or James U. Jones, of Albuquerque, 
NM who reported: 

"This past summer my sales and ser- 
vice amounted to almost $6,000 00 
a month." 

But you' vc got To get the FACTS before 
you can get slanted. So CALL NOW for 
your FREE Lifetime Security Fact Kit. 
It's vours to keep with NO OBLIGA- 
TION and NO SALESMAN WILL CALL 
ON YOU. 

If you prefer, you can mail us the 
coupon below to receive your FREE Fact 
Kit. but you'll get it sooner if you call 
NOW, The number is I (800) 8+5-3000. 
Call any lime of day or night. WE PAY 
FOR THE CALL. Utah residents please 
call I (800) 662-8666. 



==. FREE 

LIFETIME 

^MiiLjP security 

HEi 



FACT KIT 



iFalay 
| 20151 Fli 



P? n V 




Comm 

Mid BI4Q- 

j Kansas City, M0 641 11 

■ □ Y1J. I want to know more! Pleas* rush my 
f FREE Lilelime Security Fact Kii. No ffbli- 
" gation and m salesman win carl 

j NAME 

\ ADDRESS 

|cmr 

■ STATE 
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tions and the other for “severe" driving 
conditions. 

Although there are some minor dif- 
ferences between manufacturers in de- 
fining these conditions, GM's definition 
seems 10 cover it: Normal driving, says 
GM, is when a vehicle is driven daily in 
a dean environment for at least 20 
miles, with five of these miles at a 
steady speed- Furthermore, an ambient 
temperature of 32* F, to 90° F. must 
exist. 

Severe driving is defined by GM as 
all other driving conditions. This in- 
cludes short trips; stop-and-go opera 
tion; allowing the engine to idle for long 
periods; most winter driving; driving in 
dusty or industrial areas; driving at sus- 
tained high speeds with the ambient 
temperature over SO 11 F.; and towing a 
trailer. 

If a vehicle is driven under “severe" ‘ 
conditions , automakers generally rec- 
ommend changing oil at about one-half 
the “normal" driving interval, or even 
more frequently. For instance. Ford 
suggests 7,500-mUe (normal driving) 
and 3„OGOmile (severe driving) Inter- 
vals. 

If you exceed the recommended 
change period , the following may hap- 
pen; 

0 A greater buildup of soot and par- 
tially oxidized hydrocarbons could re- 
sult, They contribute to sludge and var- 
nish formation that can plug the oil 
screen and oil rings, interfering with oil 
circulation and resulting in severe dam- 
age. This gum can also cause hydraulic 
valve lifters and valves to stick. 

■ Corrosive adds may form that will 
attack piston rings and cylinder walls 

■ Steam may condense on cylinder 
walls, then drain into the crankcase, 
combine with acidic gases and circulate 
to cause rust on valve lifters, valve 
stems, piston pins and rocker arm 
shafts. 



m What are the advantages and 
■ disadvantages of synthetic mo- 
tor oils? 

yj\ m Synthetic oils are made by 
Lr ~\ A m synthesizing raw materials to 
make the base stock, rather than refin- 
ing them from crude oil. The additives 
put into synthetics are the same as 
those put into natural motor oils. 

The major advantage of a synthetic 
oil is that ft outperforms a natural oil in 
extremely cold temperatures. Because 
it's thinner, it allows better starting. It 
also increases fuel economy by a few 
tenth* of a mile per gallon, 

Manufacturers of synthetic oil claim 
that it (!(wsn‘L have w be changed for 
15,000 to 25 P QOO miles. However, this 
oil costs S3 to $5 a quart, so the longer 
change interval gives you no price 
break compared to natural SF oils. 
Furthermore, if your vehicle is under 

fPInsse c luti Bp jqgp 136} 
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Be a Better 
Gardener 

RECYCLE afl your Brush, 
Weeds, Leaves, Old Crops, 

Cut Grass, Dead Flowers, etc. 
into: RICH COMPOST 
SPREADABLE 
MULCH 
DECORATIVE 
WOOD CHIPS 

rugged KEMP 
Shrfcddd^C-hipper 
dryouts aimosl flflyffsrwy 
organic.. i educing it 
into mtJbonsQth'ftf 

pieces ,n seconds 
nnciuding branches 
up to- 3" I hick 1 ) 

tom ivper- 
nchsoil a 
mulched garden 
thAtisvirluailly 
warn?- trte 
and beautifully 

gfogncls. Dp 
it an, quickly 
and eas*ly with a KEMP 

* Built 1o last a UIbUitie 

* M any Sizes 10 ChtfGS*? 1r Dm 

* M*n*v-back guarantee 



va 




Kemp 



TTw stsr^dftru cf 
Serjous Ga-jderhers 
Slrwv M». 

SEWO FOft F 8 ££ iNFOSMATIOhi — ™ 

I KEMP COM PA NY p*pl ?7M4 | 

160 Koser fld.. LHSIe {Unowlcr CoJ. PA t7M3 - 

[ iwt'r! me lull inlnrm.iiinn on I hf> 

■ Ktn^S^ePOer Chip pert 5 ? 
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ENDLESS HOT WATER i 




Lady Takes 
18-Hour 
Steaming 
Hot Shower! 



A world necortf? 
We don't know, 
We did it to prove 
how you can get 
endless hot wafer 
with a tankfoss hot water heater,, .and 
c-uf your hoi wafer br/f in haif at the 
same time! 

Some weird new invention? Hardly. 
In energy-conscious Europe and Japan, 
millions are in use today. NO bulky tank 
No running out of hot water— everi 
(And wail unfit you your neirt hot 
water bill.} 

Read whal Popular Science, New 
Shelter, Mechani* Illustrated and others 
say about these amazing, economical 
tankless heaters. Write for FREE in- 
formation today! 

CpntTD^d Energy Corp. 

Fiddler* Green 
D*pt. 15044 
waitsfiaid, vrosers 

p Yes. ptesaa send mere Inlomialboo? 
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Save $K),000 or more 
on your new home. 
Beyour own buildea 

No experience needed. Learn at home as NR1 shows you how 
in professional Building Construction course 



You can save from 
10 % to 50% of the cost 
of your new home by 
building it yourself. 

And NR] can showyou 
how. NRTs new profes- 
sional course in Build- 
ing Construction 
teaches you whal you 
need to know to be a 
building contractor. 

And you learn at home 
in your spare time. 

Whether you want to 
build your own home, get a better job. 
or stall your own contracting business. 
NR] cm gel you started right. 

From Site Selection 

to Landscaping 

By being your own contractor, 
you save at least 10 % of the cost of the 
typical home right up front Then, de- 
pen ding on ho w m u ch of the job you d o 
yourself, you can save up to 50% NRI 
takes you through the job from start to 
finish in 70 lessons full of photos and 
diagrams to make learning easy. Vou 
begin by learning how to pick the best 
site, learn to read blueprints, estimate 
costs, follow rh e job throu gh righ t to the 
planting of shrubbery ana trees 

Learn Fro Secrets 

NoShing s left out. You learn the trade 
practices and secrets of (he pros. 
Masonry, carpentry, roofing, pain ring, 
even plumbing, heating and electrical 
work. You learn what good work looks 
like, tip-offs to bad or sloppy work. 

How to supervise jobs. . . when to bring 
in specialists. . - Fade and financial prac- 
tices. . . how to keep your job moving 
on schedule. _ B 




Training 
Built Around 
Energy-Efficient 
Home 

You learn better 
because NRI training 
is practical training. 
You get over 100 
action projects from 
sea l e-model. Construc- 
tion to building actual 
framing sections. Les- 
sons and projects are 
coordinated with a contemporary 
energy -efficient home designed espe- 
cially for NRI. You keep these plans to 
build your own home or select from 
more than 50 low-cost optional plans. 

Includes Regional Seminar 

As an, exclusive service, graduates 
may participate in optional owner 
buiEder seminar. You'll gel expert advice 
on local building codes and conditions, 
meet builders, leam more about enerc^r 
efficiency, receive tips on financing. 
There'll be demonstrations, Insider info 
on remodeling, hands-on programs to 
take part in. 

Send for Free 
Full-Color Catalog 

There's much more to the NR! 
Building Construction Course. Send 
the coupon for your free catalog de- 
scribing all lessons, projects, and oppor- 
tunities in the building business See 
how you can save big money by build- 
ing your own home or earn big money 
by building for others. If coupon has 
been removed, write to NRI Schools, 
3935 Wisconsin Avenue, Washington, 
D C 20016-9973. 
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CAB REPAIRS 



ONLY $ 4" 



Now you can make roadside repairs 
or change a flat even while dressed 
in your finest clothes Zippered 
coveralls slip on over clothing in 
seconds and protect against dirt 
and stains. Reusable garment is 
washable, virtually fear tree, water 
repellent and chemical resistant 
Made of super strong TYVEK '* by 
DUPONT" . Great for men or 
women Use also lor painting, 
plumbing or gardening Available in 
{S) 36-38 (M) 40-42 (L) 44-46 
please specify size 



LQNGLAST1NG 
WASHABLE 
TEAR RESISTANT 
MADE OF TYVEK- 
BY DUPONT 
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warranty . you still must change oil 
when the carmaker says so to keep 
from voiding the warranty. Vehicle 
manufacturers say that additive deple- 
tion progresses at the same pace for 
both synthetic and natural oils. 

Should I replace the oil filter at 
the same time 1 change oil? 

The answer to this one quets- 
ZrSi lion comes down to whom yeti 
believe — vehicle manufacturers or auto 
repair facilities. Service people general- 
ly contend that it's foolish to leave dirty 
oil trapped in the filter to mbs with and 
contaminate new oil. They therefore 
suggest changing the filter when you 
change oil. 

Auto manufacturers say that the 
small amount of contaminating agents 
in the one pint to one quart of oii 
remaining in the fiber will not adverse 
ly affect several quarts of fresh oil. 

What do we think? We're on the side 
of caution. A new filter doesn't cost that 
much, especially if you install it your- 
self. 

Should 1 tiise a nDtidfrtenjHnt oil 
In my older car? 

All carmakers now recom- 
Lr \ A mend that you use a high- 

deteigent oil- Many oil companies pul 



the letter^ HD {for High Detergency or 
I leavy Duty) after the SAE numbers on 
their labels. As a mailer of fact, it's 

pretty hard to find nnndeteercjenl nils 
anymore 



1 thought that Teflon and motor 
oil don't miK. How come 1 still 



see Teflon oil advertised? 



m This is a long story that well 
Zrni try to make a$ short as possi- 
ble; Teflon is duPont's registered trade- 
mark for polytetrafluoroethylene 



(PTFE) 



Frank Reiek of Fluoramics Inc. spent 
years finding a way to combine PTFE 
with motor oil in a way that won't settle 
out or harm an engine. Ho sells it as an 
additive called Tufoil (see A Super^Uck 
OU Additive That Works*, Jan. '82, 
page 74) Then the energy crisis hit and 
&o did the snake oil salesmen, bringing 
out many quick mixes of Teflon and oil 
that either didn't work, or dogged up 
oii passages and caused engine dam- 
age. DuPont got a Lot of nasty mail and 
issued a statement that Teflon and oil 



don't mix. 



Heick cried "Foul!" and duPonl even- 
tually sent him a latter that, in very 
careful legal terms, essentially said: 
"We didn't mean Tufoil." But the bad 
publicity has travelled farther and fast- 
er than the retraction, as usual. For the 
record. PM has tested Tufoil and found 
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MESSY 

SHELVES? 

Marines all ever the place! Wkn you nwj 
arc Popular Mechanics FILE BOXES in help 
yew keep those bookshelves rtcai ajid orderly 
Each bos stands atone with all twelve tesues 
intact, tt'ilh every order you receive FREE self* 
adhesive labels covering the years PFS 
through 1984. Peel off the year required ami 
place on appropriate ba\. 




I File lkiY.S2.9S 
2 File Bo.yl-s, S2.75 ea, 

5 File Boxes or more. S2.S0 ea. 



M-nd rinlfi i.vi P^pulir Uirltimcv lk|H FI.. UHi 
Radas Q|f Stiiiiin. SfTi Vlirk. %V I0HJL 

hi if mm oil lim-rrtliflK prvkTb mtiJ IW ?U's 
F'Ijju awl Idra -tuUiinii JI.HKl 



that it worked. Brands that use the 
word ’Teflon" on ih& label (Tufoil says 
“PTFE") do not have duPont's blessing 
and often do not work. 

How should L break in a new 
car? Are there still special 
break-in oils for the first few hundred 
miles? 

Modem engines no longer 
£r\i need special break-in oils nor 
an elaborate break-in procedure Fol- 
low the advice in your owner's manual. 
Most say to avoid full-throtLle accelera- 
tion and high speeds (over 55 mph) for 
the first 500 to 1,000 miles. On the 
highway, don't drive at steady speeds 
and Load for extended periods. Let up 
on the accelerator every few minutes, if 
it's safe to do so, and let the engine 
coast for a few seconds. And that's all 
there is to it! 

When will American oil cam- 
panins start selling oil in easy- 
to-pour plastic bottles, like they do 
overseas? 

f£\ Quaker State has already 

Z^u started (see The PM Garage) 

and other companies are likely to fol- 
low. The main problems, up to now, 
were finding a big enough supply of 
bottles for the U S, market at a low 
enough price, and figuring out how to 
fili thorn as fast as cans at tha packag- 
ing plant. m 
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MINIVAN TEST 

fConLmued /ram page 155} 

demeaih ibe rear bench Unfotrurtaieiy, 

its control switches aro on the dash- 
board 

The VW's main cargo floor suffers 
from e raised area over the rea r- 
mounierf engine In other words, the 
floor stands on two different levels, The 
huge sliding side door opens wide for 
easy entry to both benches, the rear 
seaiback folds flat, and the liftgate 
gives good access to the engine and ele- 
vated cargo deck. 

Toyota Van 

Toyota's Van (formerly called Van 
Wagon) does everything wall, but noth- 
ing outstandingly. Its radically short 
wheelbase (88 inches) makes for a 
choppy ride r and the soft shocks give a 
mushiness that creates a pitching sen- 
sation in the front seats. There's also 
noticeabiG impact harshness over 
rough surfaces. 

1 fell a fair amount of understeer dur- 
ing hard, cornering; and this vehicle 
broadcasts more engine noise and wind 
roar than the rest. I also experienced an 
excess of brake fade after several 
repeated panic stops from 55 mph r and 
the brakes on this particular vehicle 
pulled to the right. There's a load-sens- 
ing proportioning valve in the braking 
system, but I've seen test drivers lift 
both rear tires a foot off the ground by 
stomping the brake pedal- This was 
with a fully loaded Van! 

Hard acceleration with Toyota's four- 
speed automatic transmission is ade- 
quate. hut not spectacular. Toyota's 
overdrive locknut burton behind the 
shifter keeps the automatic from en- 
gaging its top rado F or you can punch it 
anytime you want to downshift from 
fourth to third The Van's standard 
transmission is a manual fiv^ speed. 
Both gearboxes deliver pretty much the 
same performance and fuel rmleage. 

The- Van's ventilation proved the best 
of the lot, especially with the optional 
dual air-conditioning system. This pro- 
vides a multitude of nutlets not only in 
the instrument panel, but also in the 
central bulkhead for rear passengers, 
The dual air costs $ 1 ,200 exlra and 
includes a separate set of temperature 
and fan controls to the left of the middle 
bench. However, the main a^c switch is 
on the instrument panel- 

Toyota also offers an optional single 
air conditioner for 5600, an ite making 
refrigerator {$200) and twin sunroofs 
($800). Evan Without ait conditioning, 
though, Lhe split front/ rear vwni system 
does a fantastic job and moves a great 
volume of air. Then, on top of thai, the 
side windows slide open and shut tor 
oven more ventilation versatility 

Driver vision in the van, however. 



suffers in two ways. First, there's a for- 
est of headrests 10 peer through, and 
second, the side window* are heavily 
tinted with a bronze or bluish metallic 
mirroring- This lint cuts heat, but it also 
reflects the van s interior under certain 
lighting conditions- F don't favor reflec- 
tive windows in any automobile for that 
reason - 

Ail four of these vehicles seemed 
extremely well put together, and I have 
no quibble with any of their overall 
workmanship. However, each make 
showed orange peel on its pointed sur- 
faces. 1 noticed bubbles, too, in the 
Vanagon's windshield. 

Except for the Toyota, ail engines are 
highly accessible for routine mainte- 
nance. In fad. even the Toyota's pow- i 
w tplant isn't all that hard to reach, just ' 
harder than lhe rest. To compensate, 
Toyota's service intervals are the lon- 
gest of the group. 

Minivans in review 

To recap, then. My first choice 
among these vehicles would be Chrysl- 
er s Dodge Caravan and Plymouth Voy- 
ager. They are by far the most friendly, 
well-engineered and pleasant of the lor . 
It's also a very good financial deal at a 
base price of approximately $8,700, 

If you don't need the cargo-carrying 
capacity- — if you're hauling just peo- 
ple — go for the Vista. It's tremendously 
thrifty and as smooth- running, comfort- 
able, and nearly as accommodating as 
any full sized American station wagon. 
Yet its economy, versatility and price 
make it exceptionally attractive. 

The Volks wagon Vanagcn gets the 
nfrd for those who need vast echo 
chambers of space. And the Toyota Van 
has. admittedly, a certain flair in its 
futuristic styling. 

At! these vehicles come in several 
trim and equipment levels. Most can be 
ordered with all tbe convenience and 
power options available for passenger 
cars, including cruise control, power 
window k and door locks, sophisticated 
sound systems and so forth, easily add- 
ing S2 r Q00 to $4,000 io their base 
prices 

The Vanagofi can also be factory out- 
fitted as a camper; in that configuration 
it r s> $ 1 5,800. Chryriur rails me that sev- 
eral camper conversions are in the 
works for the T-van, and I suspect the 
same applies to the Toyota Van 

Chrysler has shown customized spor 
ty T-vans plus commercial versions of 
the T- 1 1 5, with blind rear quarters and 
a blanked-Dui liftgaie window Even 
now. Dodge dealer* offer a stripped 
Mini Ram commercial model sold with 
the driver's seat only, for approximate- 
ly $7,600- There's sure to be more in 
the boudoir vein when van conversion 
shops get their hands on these versatile 
vehicles. EM 




Car Care Central 



AWARD WINNING 
TV SERIES 
RETURNS! 

Car Care Central, winner of the 
''Creativity in Media" award, begins 
its third year on March ID, 1984. It 
can be seen on The Nashville Net- 
work (TNN) each Salurday al 11:00 
a.m., 5:00 p,m. and 7:00 pm, 
(Eastern Standard Time). 

This tirst-of-a-kind automotive do-it- 
yourself series was produced under 
the auspices of the Automotive Parts 
£ Accessories Association. Technical 
assistance was provided by POPULAR 
MECHANICS. 

Car Care Central demonstrates auto 
maintenance techniques and shows 
how easy most car care tasks can be 

* What should be dune and when, 

* How tong it should lake. 

■ Paris and loots needed to da the 

job right. 

For those who rely on others for main- 
tenance, this senes is must viewing 
You'll receive the information that 
ensures work is done properly and at 
the right price. 

Plus, celebrity guests showing of! their 
unique cars and revealing their special 
auto bps 

DON'T MISS THIS 
INFORMATIVE AND 
ENTERTAINING SHOW! 

CAR 
CARE 
CENTRAL 

ON THE 
NASHVILLE NETWORK 
/ 
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VIDEO 

(ConrjJWirf from WSJfl 

teamed with a rechargeable battery 
pack that can power one hour of contin- 
uous taping. The camera has an 
extremely fast, fl.2 tens with a Sx zoom 
range. With a suggested retail price of 
$1,595, Beiamovie isn't cheap, particu- 
larly since it can r t even be used to dub a 
tape. 

Recently, other video manufacturers 
have been offering battery-powered 
recorders compact enough to make 
home videography practical. Today, 
such portable recorders seem w have 
cropped up in almost every video- 
equipment line. 

Some portable VCRs are really 
scaled-down home machines „ lighter in 
weight — usually about 15 pounds or 
so — and battery operated. But this isn't 
the kind of machine you lug around on a 
strap over your shoulder. You carry it 
by its handle to where you want to 

Shoot and set it down. 




A 20-minme Compact video cassette Is 
shewn in front of a normal VH5 cassette. 



A truer breed of [jonable is the pure 
recorder that weighs about 6 to 9 
pounds. It's light and compact enough! 
to carry with a shoulder strap while you 
are shooting, yet it uses a standard-size 
Beta or VHS cassette. Many of these 
true portables come with a companion 
tUner/timer. Others are sold separately 
but will work in conjunction with auxil- 
iary tniw/tijners. 



Among VHS portables are several 
super lightweights that use special, 
compact, 20-minute cassettes (which 
can be played on a full-size deck with 
an adapter?. Though some have facili- 
ties for recording from a tuner, these 
super portables are really designed for 
recording from a camera. 

Portable rundown 

Typical of Che fully featured carry- 
ables is Sharp's VC-3500, a 15.2-pound, 
VHS- format machine that accepts an 
optional rechargeable battery and is 
equipped with a carrying handle. 

On a.c.p it can record up w eight 
hours at the slowest of its three VHS 
speeds, has an audio dubbing feature 
and rewinds automat leal Ky at the end 
of play, A built-in tuner/timer can be 
set to make one unattended recording 
a day for seven days, a feature nor- 
mally used at home. A wired remote 
control unit tomes with the VCR, 

The Sharp VC -3 5 00 carries a sug- 

fFfcusp ttj m lo pag e 1 90) 





Kodak Enters The Fray 

ia£ it will 

be entering ihe video marfcel m a big way > 

even introducing a now videotape size--® mm— to com- 
pote wilh ihe presonl VHH- tapes in the familiar Bela and 
VHS lormats 



sel. Kodak will also make an optional tuner timer available 
lor the cradle and Ihe cradle will bo compatible with easting 
VHn. lapes. 

Meanwhile, Kodak has also announced that it will be 
making available Kodak-brand videotape., not only in ihe 
8-mm formal, bul also .-m. lape in both Bela and VHS 



— 



Kodak s new Series 2000 
portable video units 
feature a choice of two 
camera -recorders, called 
"cam^prcJers ' (left and 
right f- Behind the units 
Is the cradle, which holds 
camcorders to play back 
tapes. Remote comroF 
is in the foreground. 



The new Koda vision 2000 system features a choice of 
two one-piece camera- recorders, catted camcorders. 
The Series 2000 camcorder Model 2200 and the Model 
2400 accept only itie new 8 -mm cassettes, which are only 
slightly larger in size lhan audio cassettes and offer one 
hour of (aping. Both camcorders weigh about S pounds 
and have features (hat include Fast forward, fast reverse, 
electronic viewfinder and automatic ins The 2400 adds 
autofocus and still-frame capability 
The Series 2000 cradle. Model 2020. allows users to 
play back lapes when the camcorder {either one) 15 placed 
wilhin it and: when the cradle is connected 10 a television 



So, even iF you don t buy a Senes 2000, you may wind up 
using Kodak (ape in your present VCR 
While ail of Ihese announcements are interesting, they 
could not be considered surprising by those who have 
been following Kodak's marketing For some time, [he 
company has been engaged in electronic, or computer, 
areas. In the business marker Kodak already is repre- 
sented by computer output rnicrolilmers and high-speed 
video motion-analysis cameras. Sooner or later 1 hey had to 
gel into home video, and now s the time 
When the big yellow bos ' starts lo market video as well 
as film, its sate to say Ihe video revolution is hem. — N.S 
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Important Notice!! 

To All Classic Car Enthusiasts: 



NOW YOU CAN OWN A CLASSIC. . . AND EARN FROM IT TOO ! 






CtASSPC 



if you tire interested in u program (has could provide: 



CALL NOW TOLL FREE 

1 - 800 - 252-7742 



Ask for Lee Lester 



— Income Opportunities 

— Tax Advantages 

— Discounts On Your Kit or 
Factory Completed Car 



i'CTC); 



? CLASSIC MOTOR CARRIAGES 



. T m50 VH, 27th lie. Miami. Florida ISOM 

l+e are open: 9 AM— 9 PM Mon.—Fri 9 AM— 5 PM Sal,; and II AM— 4 PM Sun 



I5-D-# 

I? $2.00 fit r futt Color 
brochure and buying guide tin all 
Classic RepUcdr Assemhl 
Finished Cars. 



Same 

cm . 



.State . 



Phone: Home f 

Business ( ) 

p Chech, for field Hep, Utemture 





If you Ye looking Tot Ideas to save time and nn 

doing — send away for FM's catalog smm 
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nj^ing what you're 



We have plans For shop tools, boats, st^lt^houses, campers. Scuba tow, ACV, log 
splitter, air compressor. Smart ideas in fumituref Also dollhouses! Projects the 
whole family can enjoy. 



And best of ati we offer a special and unique service photocopies of past PM 
articles. What s more, we teU you the year the- projects were published. Tt may be as 
tarty as a 1902 glider to a most recent 1981 solar garden shed Youll have fun just 
browsing through the approximately 90G different plans and projects. You'll find our 
GREAT WGRKSHOF series listed. Also our SHOF MINI -COURSES. Timely energy- 
saving ideas! You'll see It aU in our new POPULAR, MECHANICS PLANS AND 
IDEAS CATALOG Price SI. 00 

SEND FOR YOUR CATALOG TODAY! 

Send Your Name and Address with Check or Money Order to Popular Mechanics, 
Box 1014. Radio City Station. New York. N Y 10101 

PapLtar UeduRim is a publcatKin o\ lk-ar-sr Ma^.uire i ■ DfvL»ori of T\ii HEAS5T CQRiOfWTIDN 
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BFFFPf HCf MANUAL 
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BEAT the HIGH COST of LIVING! 

" BEAUTIFUL'. 

^JLw • MHrra< 

AMtff < 

K prv - ' HP MQNEYt 



LEARN JPH0LSTER1T AT HOME .fEstdrg eld 
□ hai-re. Mfaa lo like-new coi^d itjon ! A clean, e*i- 
ioya&ra *ay 1c pul sp^e hours to proUguie use. 
Old C95l-ofis picked up fpr dollars, worth htindiads 
when re upho Ie- 10 red Fastmulina home Study 
course includes rooli.. kiis. supplies. Earn as you 
learn — start ynur own business 1 



SEND FOR OUR FREE BOOK TODAY! VOO'LL 
GET A BIG ILLUSTRATED 24 PAGE BOOK ON 
UPHOLSTERY and ttie upholstery business and a 
sample lesson showing now mo f-abul&USiy tuc- 
cesslul MUI i^yflcm is taugM. It c-ssEs you nothing 
Ip gel the inlprmstipn and there 'a no obligation. 
No salesman will call. 

Modern UgArtilMy iMtftrtl, 

StffTO Bldo - K tnus Cub. **>. Mil 1 j 
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Mrtim Uphptatrry Inmhlu I#. 

KE7* Field fildg , Kaniius City Mo, 641 II 
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HOiSrEflritorrun nnrf JVnfr ." I urxdcr- 
Htand fid one will' cal L and iherr ii rc&<ftUigati4n 
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been advertised in the highly competi- 
tive New York City market for $739,95 
with a manually focusing color camera 
thrown id. 

Another portable is the Sanyo 
VCR? 300. It's a iS-pound. Beta-format 
unit that has a 105-channel, cable- 
ready tuner with seven-day timer. It 
can record up to five hours cm one Beta 
tape. A memory-equipped counter per* 
mks rewinding to a predetermined 
location on the tape. 

This hefty Sanyo portable also has 
the state-of-rhe-an, Beta Hi-Fi sound 
recording system. Stereo sound is 
recorded by the video head as part of 
the video signal. This gives it a frequen- 
cy response tor tonal range), a dynamic 
range (the spread between the softest 
and loudest sounds) and freedom from 



mode instantly for a 30-minute period. 
A second tap adds another 30 minutes, 
and a third tap, still another Up to two 
hours of continuous recording, followed 
by automatic shutoff, can be pro- 
grammed this way. You can capture an 
unexpected telecast without losing any 
of it while setting the timer the normal 
way. The VHB4SQBK has a suggested 
retail price of $1,399,99. Many of the 
same features may be found on the 
somewhat lower priced Magnavox 
VBS471BK. 

Features similar to the Magnavox are 
found in Panasonic's B. 4 -pound PV- 
6600. It has two double-azimuth heads 
to reduce jitter in stop-action mode. 
The PV-6600 r s companion cunor. ■timer 
can handle up to 1 ZB channels and can 
bo adapted to record one cable channel 
while another is being viewed. This 
VCR will record up to eight programs in 
a 14-day period, and it can be pro- 
grammed by OTR for up to four hours. 
The FV-6600 also has full memory 
search and a stereo sound system with 
Dolby noise reduction that can record in 
sound- with- sound mode, The recorder 
has a wireless remote control for aJl 
functions. It carries a suggested retail 
price of $1,400. 

A similar but lighter-featured Pana- 



VtDEO 

fCoriEkmed from wje 133 ) 

gested retail price of $599, but it has 



cordlngs on any channel over 1 4 days. 

The VR848QBK is al so equipped with 
One Touch Recording. Tapping the 
OTR button once starts the record 



noise comparable to the Incredible new 
digital recordings, 

As with other Beta Hi-Fi VCRs, the 
VCR73O0 also records sound with a 
standard, fixed audio head so that it 
win be compatible with conventional 
equipment and tapes. The VCR730G 
sells for about $1,000. 

Representative of the more advanced 
true portables with companion tuner/ 
timers is the Magnavox VRS4B0BK, an 
8.6-pound. VHS-format recorder. 

It has a stereo sound system with 
Dolby noise reduction that can he used 
to record a main track and later add a 
companion track for music, sound 
effects or voice-over commentary, A 
memory- search feature operates in rap- 
id advance or rewind. Its companion 
tuner/timer has a 105 -channel capacity 
and will automatically make four re- 



sonic VCR r die PV-B5QQ with a sug- 
gested price of about $l,300 r has been 

offered by a New York store logethar 
with an autofocus color camera for 
$1,599. 

Hitachi's VT-7A portable recorder, 
weighing in at 7.9 pounds, boasts a 
five-head design for improved picture 
quality, particularly in slow motion, and 
rock-steady, stop-action performance. 
It, loo, offers stereo/sound-with-sound. 
with Hitachi's own Audio Noise Limiter 
system, 

The Hitachi has many of tho features 
of the Magnavox. but its separate tun- 
Br/timer. the VT-TU7 A. can handle up 
to 133 cable channels. It records up to 
ssven programs on any channel over a 
14-day period. If there is a power fail- 
ure, a backup power supply maintains 
such advance programming in m mem- 
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ory for up to one hour. There is also a 
1 9-fun ction, wireless, remote control . 
The VCR, with its tuner/timer r sells for 
$1,495 

Another four-head, VHS-format re- 
corder with Dolby stereo sound, the 
Canon VR-ZOA, weighs 8.4 pounds. It's 
sold alone ai a suggested price of %B25. 
An additional $475 adds Canon's VT 
1 OA tuner, which also serves as a Char- 
ger for the recorder's built-in battery. 
Programmable up io four times in 14 
days, the tuner has a 105-channel 
capacity and 14 buttons Tor timing in 

preselected stations. 

One of the most unusual VCRs in the 
VHS-format portable category is RCA's 
VJP 900- It looks like a conventional 
home VCR, with tunerALmer controls 
arrayed m the left and tape-transport 
controls on the right. Rut if you Pip 
down a door at the bottom of the 
machine you can simply lift out the 
entire recorder section- Then all you 
have to do Is insert an optional battery, 
put the VCR in its optional carrying 
case, plug in a video camera, and you're 
all set to shoot your own tape- 

The recorder, with battery, weighs 
7.9 pounds. It has five video heads for 
enhanced picture quality and rock-sia- 
bte stop action and slow motion. And it 
offers both audio and video dubbing 
and stereo. ''sound- with-sound audio re- 



cording. When the recorder section is 
redocked with the tuner/timer base 
unit, it offers a broad array of operating 
features. The t uner/rimor has a 138- 
channel capacity, and it can be prer 
g rammed for up to eight recordings 
over SI days wit ft OTR. An infrared 
remote control included with the VJP 
900 must be used for special effects, 
such as reverse play and variable slew 
motion. The VJP 900 sells for Si. 300. 

Uhxalightweight portable 

Among the uteraiighewoight, VHS- 
formai portables is Sharp's VC-220, 
which retails for $799. Ii weighs 5-7 
pounds with battery and uses a VHS 
Compact cassette that gives 20 minutes 
uf recording time, Th-e recorder offers 
audio dubbing, While it can be used to 
dub to another recorder for editing, and 
it wili play back through a conventional 
TV set with the help of an a.c, adapter, 
the VC-220 is not designed to record 
from a telecast source. Its camera input 
accepts a 10- pin connector. A battery 
pack, car-battery cord and a.c. adaptor 
are optional. 

Perhaps the most compact portable 
recorder is JVC's HR-C3LE which costs 
$850. With slip-on battery pack (includ- 
ed in tho price along with a charger), it 
weighs 5-3 pounds. The regular battery 
pack provides about 30 minutes of con' 



t mucus recording. An optional, high- 
capacity pack provides about 50 
minutes. Like the Sharp portable, the 
HR-C3U uses a ZQ-minute, VHS Com- 
pact cassette Audio dubbing is also 
provided in this JVC unit, which also 
features a memory counter. When the 
camera's stop button is pushed, the HR- 
C3U automatically backspaces for one 
second to assure synchronization with 
the next stop- The HR-C3U is really part 
of a recording system that includes the 
superlightweight (2. 75 -pound) GZ-53U 
camera. These two units can actually be 
combined by mounting them on a spe- 
cial shoulder frame. 

Sony, which created the home VCR 
with its Betamax machines, is vary 
much a pan of die portable field, nut 
only with Betamovie but with its SL- 
2000, a 9,25 -pound recorder that 
retails at a suggested $700. The cum 
panion lutter/umer, the TT-2000, has a 
price of $250- U will program up to four 
recordings over two weflAtl, and it has 
wireless remote control, 

Toshiba's V-X34. also a Beta-format 
machine, weighs only 5,5 pounds, rival- 
mg the VHS superportables. But it uses 
a standard Beta cassette and can record 
up to two hours on one battery charge. 
Slow motion in both reverse and for- 
ward is possible at the slowest speed. 

(Pimm turn to Aah^ \92} 





* Pw Ea s.y-Maw*f gas rrcxtel. vwuh a power- * me ek-Ct tit model, sw th tfw 
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EASY-MOWER' 



Easy IVIows It! 



Now there's a lawn mower so easy to use, 
ft almost makes lawn mowing fun: the new 
rear-discharge, 20-inch cut Easy- Mower™ 
oas or electric fawn mower from Aircap. 

Both Easy- Mower models give you: 

* A deck made from rust-free XE NO Y* alloy from Generai Electric, 
for greater maneuverability, light weight and one tough 
lawn mower, 

Single-fever height adjustment, 

18 -gauge steel handles with vinyi comfort grips 
A rigid grass catcher. 

• Rear deflector door— use with or without grass 
catcher, 

So start up the Easy- Mower lawn mower, 
And make your fawn mowing easygoing. 



* SegoIrriHJ TiMerturii ctI ■Lrrw.Ti fet-itnc £ : jn T^r, “ ' o' Art^- 



Aircjfi rntkA[npj* Box 2120 
Tupelo. MS 3flS£33-2120 
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The Lincoln AC/DC- 

Professional results at a do-it-yourself price. 



Big brolher |o the AC'225-S. Easy 
to use. Easy lo afford. The ideal* welding 
tool for fabricating, maintenance, 
farm repair and construction piping 
and hardsurfadng 

G Ives you th e choi ce of DC or AC 
and runs on single phase £30 volt 
power, Greal for code quality welding 
wllh Fleet weld 3 5P_ Easier welding 
in all positions. Low range sta 
billly for Ihln metal where a 
smooth arc Is essential. Ideal 
for StalnwiW low hydrogen, 



LINCOLN 



nomferroiis and many other elecl nodes. 

Standard features. Include Input plug 
and receptacle, electrode holder, work 

clamp and cab le r Pius a free "Weldor's 
Guide" with Illustrated Instruc- 
tion? and tips- to better welding. 
Look for your Lincoln Distrlb- 
utor in the ¥ellow Pages under 
Welding Equipment. Or write: The 
Lincoln Electric Company, 
Cleveland. Ohio 4411?, 
Canada, France and 
Australia. 




ELECTRIC 




MASTER 

HANGS 



Reporters, police depart- 
ments, even a famous 
consumer advocate all put 
our famous TV gunshot 
test to the test, Wtth a 
high-powered rifle, they 
blasted a half- inch hole 
clear through our No. 15 
lock. And in case after 
I. case, ail documented, 
the lock held tight. 
Bullet proof that Master 
locks really are 
L tough under fire! 



= Master 

h Lock Company 

Tough under fire. 



BSR System X IQ and control modules. 
TomoirOwhouse also uses several tem- 
perature-sensing devices for such ap- 
pliances as the thermostat, hot water 
heater or a hot tub. This system— 
which can cost from $995 without the 
basic computer to more than S2. □00- 
will do everything for you. It will boil 
your eggs in the morning, check the 
temperature of various rooms and turn 
your lawn sprinklers on and off- 

The brainchild of Russ Coffman, a 
computer hobbyist who wanted to coir 
troi his own home appliances, Tomor- 
rowhuusB can also be programmed to 
report to you when you ask it to via tele 1 
phone. The voice synthesizer board 
handles this chore. 

Reprogramming Tomrarowhouse 

There's much more to Tomorrow- 
house than meets the eye because you 
can even reprogram it from a Touch- 
tone telephone- So r If you forget 10 tell it 
to turn on the sprinklers at 5 p.m., you 
can order them on from a telephone. 
And, if it detects something is wrong, it 
will alert you to the problem Ii can also 
act as a personal secretary, reminding 
you of important dates end times. 

As you would expect, a computer 
system provides a good measure of 
security. The security program is han- 
dled by another Apple board, the $399 
Smarthome I from Cyberlynk Comput- 
er Products of Boulder, Colo. 

New that our Smart House can be 
programmed and monitored, it would 
be nice if you could WU it what you 
wished to do. After ail, using a key- 
board or a telephone touchpad is a lot 
more inconvenient that ju^t talking to 
your system. Well, with the Speech lab 
board from Heuristics Inc., your system 
will respond to your Voice- 

Computerized home control is here 
to stay. And in many cases you don't 
need a computer 10 have it. Our Smart 
House isn't a dream. It's real, and it r s 
available today, VM 



VIDEO 

jfCismwsuerf /ram page 191} 

Both audio and video dubbing are pro- 
vided. The V-X34 s suggested retail 
price is $1,099 and includes a separate 
tuner/limer with infrared, wireless, re- 
mote control It has a 1 05- channel 
capacity and can program up to eight 
recordings over 14 days 

If you do a lot of home-movie- style 
taping, you can easily come out way 
ahead of the total cost of filming. And 
showing this kind of movie is as easy as 
turning on your television. Hi 
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FIRSTHAND REPORT: AUDI 

fQpndnufld ftwi page t &i) 



accident that the 5 -mph bumper 
couldn't handle! 

Within easy reach 

Changing a V-belt leaks preny tricky, 
but everything else you need to get at is 
with in easy reach: The sparkplugs are 
right up top, and so is the distributor 
The tiny oil filter is easy to get at from 
under the car, Fuses and relays are in a 
plastic box on the cowl, And translu- 
cent containers allow visual checks of 
the power steering, brake and wind- 
shield washer fluids, as well a* engine 
coolant and battery electrolyte. 

Poise in performance 

All in all, the 40005 Quattro is a 
much nicer car than a 4x4 Subaru nr 
AMC Eagle, 

It has considerably more poise in its 
handling and performance, but it also 
has a vestigial 4*4 ambiance. Maybe 
If £ just psychological r but you always 
seem to be aware that there's a lot 
going on under the floorboards of the 
Audi. 

Perhaps 4wd means that it's no 
longer a ' k pure JH GT or sports sedan, but 
with studded snow tires at all four cor- 
ners, it J s perfect for the worst winter 
weather. It will probably become the 
standard form of transportation for 
knowledgeable skiers and lucky snow 
bunnies, IW 



THE PM REPORT CARD 




GRADE 


COMMENTS 


Aecfrierbllon 


B+ 


Goad rf you u$« 
gears 


Handling 


B+ 


Stable, rdnrFdfinCe-in- 
Spinng 


Braking 


A 


Straight a*nd inw 


Steering 


A 


Ac&untt, wi!h go&o 
road 


Tnmmlfilafi 


B + 


Cnsp shuts; whwy 
linkage 


Ride 


B- 


Jiggly on rough 
toads 


Fuel aconomy 


C 


fair For a compact- 
21-33 ERA 


Si«thng 


A 


firm, tout comionabte 


Vktton 


0 + 


G*hh 3 . A-pillars ane 
ihick 


Q**je**.-control# 


B- 


tlx?, taugei. ci^eap 
swflenes. 


VantlSatlnn 


0 


Average Wasid&*in- 
dow delrosters 


Noise ® 55 mp+i 


0 


Enpme wninas. sjwne 
wind-road ■Raise 


Cargo eapserty 


0 + 


Drop. nwdium Si^E 
Hunt 


€nakne 

aarvteadbWty 


A- 


Evefytfeng bol belts 
4 ££y id ?aadh 


Rt and hnl*h 


B- 


Ctieap hafdware out 
of p 4 ac« 
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DIRECT FROM U.S. OPTICS 

QUUJTY SUNGLASSES Nt FACTORY PRICES 

M«Pal fiam* Sungkuus Fwlun ■ Impart Mmt - aro&tQFitf - P&ilsh&d % tons* t ■ Hcr-Puned rrulal IromM - 




Wnl4 Mimaui *<Wb Gmisti 

mwa pscrMO gidss% m as* Drttotf* iq ^ pufci . 

fa only 5? B5 ■* p u Li taJd far* ir*n« 1 ^ tf (robot* 

CQd Ortr MO 1 ® 5p«*y ■SOT W Srtui tfvnei 
* S?O0ftv:i!ie :r 3 pdn lew ll* 0D 



black Matal Rgm«. 

Fhrfi or<] ajhkwi two lianas. AnOTr lewje&p yve tenses 
A ratae arly $14 Si 3 pat; hw li? fr!> 



Gr^ miirwerl famns A Stt.> OD v*ruu n- i 1^95 

£ (Miri ^ |)fl M 



^t-Fdl MwlHd l.fr- 1 -M 

rJU tia-A mrtd Man* wem shopf *13GOO rtkJtonly *14 95 

2fHriil lor KH.-DO 



Slordwd A^iala (riuti 

QOk? 

A 3 A; .out- ir-h t39£ 2 pain tor 11® DO 



lil &t Mum UAt G'-mvi 

iictd r^lnl '1,-ni 'w:«-b* oqt*! k s;nj.<;y •>r:> .^ori p 514 9b 

2pmrnm.ob 



FnriHJlanal D:lv: r ij I Shoaling Gknuri 

flips' D-n&P vrfiiir, GgkI h <y**A 

30WWluA^SWa5 i pain >^r 131 DD 



m Clq«if 

g^ckr n’rta:' , amtn g!D|'lFW5 A S^OQO wjUt pflly *14 9& 

£|H*lb<*2L00 



L«r^ flarfcr 1 Lr^f mck "mis 

l.aiS tupiw A 5HH (10 hoLm oily 5-14 ■*. 7 pain lor itt -M 



Only 

$14.95 



.$14 95 



Cto»« A.ltiHc Hlflffl Glauai 

Ffcji^is \&6&, TTrf as w Qiflftxft md chongs wx* iu tshw' 
hr^ Speedy 3°* Vifi "■ amps 

L. 430 03 m x tri* $14 95 2 pOln ix |» 00 



L— r nf Sponvwft ^ 

SktU gri^F- gr OTd rrm/J Irome 
* HiOOrtlw i-.yill J pan ■ ^ *20 00 



STYLES 


GTY 


.f^MECOLCHR 


PfiiqE 


. 1 




Block 








Slack 




3 




Black 








Sow 




5 




Black 




, 6 








7 








8. 




fed 




9 




Ooid 




10 




Ootd 




11 




Mi _ 




12 




Black 





t.j arUM jfflui U S-. O^rica p fiingiak^kv. a cott> j- ra U 5 OpFita/ 

fripl 364 PO ®Sx 14306. A6anH. G*Myu 3012* 

hrw'r cold cu^amilf? pJWSfl hH mCflr® * end tm daft 

FREE (imilffd lima Dnlr-daij^a Mfllouf-lmad cdi« pan ar giassssardefed 

(fl CHJ vt^ju) DftjKr ii^miIM 

CfiJM tnHvm\ V4&* 212-0103 



V ISO qa Mqfltr Ofwrp* ' 



tFip, Oa^ 



Cft 



Sfqit 



1*9 



AdsMamf* HDMlir^. ahr iMiz'arjCi 

M oa IHir |_ 



FREE <ase with enth pair. 



NOTICE: Dart r be fodl*d toy chtidp irnirnHan^. Inn-iB glasses nr& maDe 
aiclusl^ily Tor EJ S Opnc*:- To rrHUct tur# you gal lha ba«l, order now 
and II npl fomplelely sgNsriasS rtFum far raluntf ^rtltiln 30 Oflfl No 
Nnn^tnse SO da* ^inranrea c^tyngn# oas us c^ca- 
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The only ONE-MAN PORTABLE 
SAWMILL of its kind in the world . , 

. . . anti ititt worthy uf Us 50 - Hear reputation fur turning 

out accurately cut lumber at a LOW-COST! And Hit Foley-Beisaw Can EAflN You Extra Cash! 



Yes, if you re needrng good high-quality 
lumber don't tel todays initialed lumber prices 
stop your important building projects Take me 
Foley Belsaift r.ght to the trees and turn Out 
IdOUfter-fMH of smooth. irue-Cttt lumber 
even beginners get excellent results For power 
uw your tractor PTO or tuber gas, diesel or 
electric unit as small as 25-HP. Dur laelory- 
ttirecl selling keeps the price low, and conve- 
nient time payments may be arranged 



Send TODAY tor 
FREE BOOKLET I 

Jttfl rnul ooupori fr: lie* k« 
Sj-a lurobw Bowld aiid «nn- 
pkk TkIj on Ihc (kr-ifcm 
Sawmill $*nd lo 

flmSMen SnvtullE 

Ch. 

39155 FIRM Gldfl. 

Kf^M City, M* Will 



Juit one TTi^n (no crew needed) nan ea^ty saw 
enough on weekends to SAVE hundreds of 
dollars Over high lumberyard prid&s Bu' you 
can also Custom-Saw Iqi others csr seli the 
lumber produced from you* timber and EARN 
excellent Cash Income — witti a Ft?ley- Belsaw 
Ihe choiee is YOURS And when YOU are the 
Boss YOU pick ihe hums to wort and ALl the 
Pnjfrts go in YOUR podtels. 

ItlvrH it NO ubEigaliiin a nrd 
NO itfumirt wrTl call I 

r DNE 'MfclT SAW MILL 

I Fgiev-Belsaw Co. 

1 3B3SS FlaH ftirlldlng 

I Etnsu Cily. MO mh 

\ Ftast xervl ill Ik& and daub PLUS FREE 

I | \cw Tu Lumber' Seisin I UhtaliPd ll*™ is So 051 iR-Uxin i 

I and lliil So SaJwTirin *ill all nrv nv I 

I NAME | 

j ADDRESS | 

I CIT * f 

I STATE BP | 

L-. J 



SHARP VC 381 



FOR ORDERS ONLY TOLL-FREE 1-800-223-3411 < 

VVS^ 



& rUNCTsON WINED 
REMOTE 'CASStTTE 
lDamd - INDllCATQH 
SPEED SEARCH 
? OAV 

Pftt'KaftAMMA HL, E 

429 ” 




Focus Electronics. 

J523 - 13th Ave.. Brooklyn NY 







. SONY 
I BETAMOVIE 
k IN STOCK 



COMMODORE M 

WORD PROCESSING 



I PACKAGE COMPLETE WITH 1 5 EHP H 



LIMITED- TIME OFfEf 1 
WITH THE MENTION OF THIS At> 

buy a nt vtoco machine in 

THIS AD CHOOSE ONE J 
THESE CURRENT MffVltS 

f* «««**«« 
VALUE 

™ OUR tftW CAT AUWM 




a 1 

TIMEX 
COMPUTER 
OUTFIT 

flfoE* SINCLAIR tOOD 
iflK RAM EXftm&Lh 
THREE PIECES SOFTWARE 

44** 



FOR 

OMLY 



| ALL YOU NEED TO* — , 

GE T STARTED 

* Eludes 



m COMMODORE &* KEYBOARD ^ , 

. COMMODORE Disc DRIVE ftm 
W CtiMM&DGP.F PRINTER 0Nlf 

• «r GREEN MONITOR 
MONITOR CABLE 
* i PfliJiTER INTERFACE 
- BO* OF i«HJ SHEETS Paper . 
TEN MFMQREX FLOPPY D*&KS 



83 9 95 



SANYO 

AM/FM 

STEREO c 

CASSETTE L 

SHORTWAVE |00A9 




' ti wOUH ReCC-ADFR 
5 HAT 
PhOLSRAFJ! 





U N I DEN 

EXTEM-A - PHONE 

MAKER 5 Of THF 

LARGEST SELLING 
CORDLESS PHONES 
ARE GOING MAO 
WITH REBATES UP TO 
SW 00 

Lx £$00 Win i pDGkgi Ne^ 1 
$119% L.USS 540 Yo-ir Case 5-79.95 
Ex 30C® r.OQOFi flange 

55 LfM 550 Vttii r Coal S64.9S 
EX mO Cm 1u» w/S«curi1 V 4 
Speaker Phone 

1190 n LbH Ul» f MJP C«« 59 B 9 3 

JiDPO 1 Pflff ng ■ ll 

SI Sf $5 Lew (40 Ygk.y Cots* I7S-9S 
EX 4500 w;' IQ Memory 
I t K l™ tie Your Cos4 S 1 1 &. 95 

L fll H*TESiN tFFSCT TIL L *4*fl »L ». 1343 



449« 

NAT TONALLY 

_ CABLE F4EADY A poi*5S||P 
P TOP LOADING FOH 4WSS 

•exclusively sr fpsher 

• ••#««••## 1 - 800 - 223-341 1 
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SONY WATCHMAN 
2 " B&W TV 

Small enough TO fiT 
INTO VOUR POCKET 
YET WITH THE SAME 
PIC 7 URE QUALITY 
A 5 A LARGE TELEVISION 
LIMITED SUPPLY 



SONY &l 5000 



394 s ? 




FRONT LOADING 
BE I A SgAN hs UR Itf I r- 1 IWE9 

+jOflMA L SPECO JN r^EAfir H 
WRFD REMOTE -■ f RAM 

BETAfiCAN ANH MORE 



MUST LIQUIDATE 

Emergency Power, Gas Operated 

4000 watt Generator 

AT BELOW DEALER COST! 



phase 

115 VAS^_ fiOcjrd. 

230V 
Plug-tn 
Power! 




4000 
WflCls of 
itaJrJuJ 
pitig 4 n pOw# rJ 

Serious storms can knock out 
electrical power any time of 
year! Be prepared with this 
4000 watt power generator! 

* 8 hp.p 4-cyt/fi saline eitg^rt#- 

* Banked by 1 year fknited warranty 

Do*i'E I B!a Haim rub YOUR honw tjf daCtric pcrwttf 1 
K-nep vital, funcu dpi ofMEalmg wllJi khi ■ rn liable 
VTMIH Iby «»ur44r of 1 1SV* Jrt<i 3IOv (Hug- In 
Use il lo run a Free-cer. reSttgern Ibr. Ur lurnaciv H un 
IjqhlA. a sumppunip, small kiEdtanappIftaiKM. ale. 
Oish mfhe held lo &p*r ac« power tout* 1 

Opera'* &n uuph lietri-A |up 10 4DOD wa Uv I f Ur cum ■ 
fort and co-mYen.ence is ypu nood tha-m I 
IhH 40OU w*tt pcmabSft g*n*rn(iP hiitwid) 115V 
UulHCa end 0ns 2 3DV Pull#!. 6nih with 1 5 ump 
service! f enturas include 



#4- cycle gas angjna. 
#S-hp, at MOD rpm 
■ RecuU star! 

4M ■null chtokr 

• *-qi 

• De^'qned !□ diuip-ale 

IniiHi leu rri.alwr runn.ng 

• Size: IT'.'d-Vk' 1 

Zfi"t a tfl' H 

• We appro; . 140 lbs 

Pushbutton ehcbic 
Start mode! *_»„ 
ovailablo at DOO 



Compare at over 

*1,000.00 



flUT TMEf-tD AT OhLT 



$ 488 

P-nca subiecl to change 
after #{3 days. TWFiw VAd 
OuMida IMigJrty AS mlMlmm 



Cradrt card pim 
fry lilapftona. 

Toll-Free: 1-800-328-0609 

IF bus-p i^nilu IH A'lihvul call 1-KD0-328-S72T 
m Minna iota, call 

C.O.M.B. Co. / Liquidators F-#?0 

14 BOB 2Bth Avenue tJ -Mmn^ebnlfat. Mil Bfi-441 

Ibd 4 DOG w(kn L'lndicele haw nany | 

of No. 1196 Venuel atari model- at *49-11 iie^h 

Lit FJu 1 19fi Pushbutton eln-c tfiittl 8BiP n 

(MinnncEi rendenta edd sites cax | 

I will friy shipping gherges to dri^nr upon dfthvftry 
| Allow ■t-5 wtflka for UHivSrv AM 2-3 w*tkt *XtrA. 
il paid by personal chetk Sorry, ro C.D.D ordarc. | 

Acci Wn Eip _ 

PLEASE PRINT CLFAftLV 

Namfl 

Addross 

City 

Stole ZIP 



Sign he«e 



R irral Rciuta C L-rtamer N inicX earners du- noi nor 
1114 iy ■tfekwci' io your home molode e note with ifu-s 

I testing eddrs u Of nny-r-^l St4r*. Frejnrt «r 

crutk bernunil where we cm ship ia 



C.O.M.B. Co. 

The Nation's LARGEST Liquldatp-- 

1 4 60& ZS1 h AVE ftlU L N ORIli 
Minn L aROi ts min n t sqt a a-s a 4 1 
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Popular 
Mechanics 
FILE BOXES 
& 



SEPARATE 

INDEXES 




JVo more uniidy 
shelve* or magaxine* 
stacked on top of 
each other. 

POPULAR MECHANICS FILE BOXES 
will help you keep your magazines 
and bookshelves trim and orderly. 

PM i< now offering a sturdy glossy 
lacquered Pile Box to keep a year's 
supply pf FM issues neatly leather 
With every order you will 
receive FREE &eE£-adheeiv& labels 
covering the years 1975 through 19JN. 
Feel ufT the year required and place 
on appropriate PM File Box and 
you’ll have a very valuable, convenient 
and attractive reference Library. 

1 File Box, 42.95 
1 2 File Boxes, $ 2.75 each 
3 or more File Boxes, 42 .50 each 



PM Indexes for 
the years 1975-1982 
are here! 



Find the answers to your shop, home 
and car problems faster than ever, 
Thousands of entries cross-reference 
the articles that have appeared in PM 
over these years 

ORDER BY YEAR ! Price for each 
index is 

POnJLAl M£€KtArViC5 

Box ION. Radio City Station. 

New York, NY HIM 

PtipuiMf McL-hanicn k a.jiubijfjd 3 «i pf Htthfl M^aiicn.-: 
» Pi™™ nf I hr \kwn CeftHMeflOtfi 



MUST LIQUIDATE 

AT BELOW DEALER COST! 
Energy-Saving, Variable Speed 

52" celling Fans 







*3,398.700°° 

LIQUIDATION! 

EDISON division 
of Toastmaster 
discontinues 
manufacturing 
ceiling fans! 

C.G.M.B. Co. now author- 
ized lo liquidate final fan 
inventory to the public al 
fAfl BELOW deafer cost! 




Made in U.S.A, to 
high quality $tandard$ by 

Edison* 

Division of TOASTMASTER 



Beauty, excellent 
quality and smooth operation in an 
energy-saving fan that's easy to install. 

Ceiling ianxhaw SO highly popular tbatOOifipeiitlOri 

is very In (arise emong the many manufacturers. So intense 
that soma of them Hava quit Ihe business! The Edition divi- 
sion of tha famous Ttrastmaslflr corpora (ibmwosfirjnlyc^rtr 
mittfd to p-ruducing high quality f&oj. But that al?io rnaam 
high r+?iail pritiK tags . which cut down on sales volume. 
Su Edison decided to atop malting fans and to liquidate this 
remaining inventory at a drastic pries raduclion T heir loss is 
YOUR Bi G <3 A I N 1 N o w gat a great ba rgain oti excellent Ians! 

Refreshingly too! in hot m nattier! 

In summer, the cooling breeze* oreaied by those fans allow 
you to cut down on iir conditioning. Yqu'l efi]oyiuh*Tantiil 
savings on energy coats! The large 52 ,J diameter sweep nf 
the blades provides movement of ah for an entire room I 

Help i keep you warmer and comfortable in winter! 

In winter. ypLccan lower ywr th*fft14Ste1 rind 1 QVR on hilling 
bills. And aii! stay warm and comfortable 1 As heatedaimaes 
in Ihe ceiling, the slow -moving fan blade* gontty recirculate 
the warm air down again. This continuous mining of a if pro- 
v*rl i.i 5 g-mitOr uniformity el warmth throughout the enure 
mom lo help avoid cold areas by windows and doors 

Thu is a high quality fun, made to exacting specif i cations 
under strict U.$. quality control. The smooth running per- 
lermanca compares with the best on the market! The sturdy 
motor housing is in rich -looking chocolate brown Antique 
brass blade brackets odd *00401 * of goW*n beauty r The do 
pendfebto mom foiluras all- metal construction with titled, 
lubricated ball-bearings lor smooth, quiet operation. And 
the motor is direct drive, with MO bells to wear out 

Overall vortical Might is OpprdX- 16'\ Conv*t>»rtt on off 
pUll chain. Prs-wired for easy installation ol optional cenE«r 
light kit \ See order form for light kit . ) Base is also pro -wired 
for easy installation- AH hardware and in 
struct ioris included. -Supply of fans i every 
limited. Place your order prompllyl 



4 d d* flier ; 
anyone v*»id ton p 



■ NOTE 

WA .i'iL-hh Ml 

■ u.h-dj-t™ pricn 
it BELOW Ed fen i 
(TiJikLlwri. pii L* iat 
Hit's FREE i 



! Ian Id 



LIGHT KIT 

Add This Ok nrjjlHVHS four-tigh E F Id*- 
amine fUUMt ip your ian EHjgant 
LUNp-e-hejHi thfldti ore enllftd ef 
irenw-d whit# glAi= pnd am cpmp 
Irnfc-n-EE-d by -antique bran liAlum 
Uan-fi 4 Eliindard liqlht butbi -{NOT 
me! i A pei II ctn** controls Hphttor 
tar'o--rliflh(a AMD fan Pre wired far 
easy irnjitiiaunrt 

~"* 16 so 



FLaIbiI Value *49.95 

Ln|vidali'en Price - , - - 



Manufacturer's 
Suggested Retail 

*149.95 

Ai tie- n't'jjri. Aug. U-2 Price Lter 



OUT THEY GO AT ONLY 



$ 



58 



Qllwr iHj-irC aifluitw urnjirYil 4B AULd-l 



Mfgrs 3 Year Limited Warranty! 




m 



Citc-c card cuLiuiv-ci-s caw ureter tv* 

-ptione. £4 mujrs a day 7 d+h'i a vyw-Ic 

Toll-Free: 1-R0O-32S-O6O9 

14 IVJSv MH-li.il Qf .r rti> h.-,,whf cti 

TqH-Fw: 1&00 32 S -5727 

££tiV' in htinneiou. ul> l- IOO'T^'&fitS 



CaOiMiBa Co. 

The Nation's LARGEST Liquidate i R 

I 415 HIS 7 Blh AVf NLH N l . PJ h 
M 14 V iNF A POL IS M ■ vNf S ni a - S 4 -j ■ 



| C.D.M .B. Co. / Li-quidAiofc Du^rt. F-478 

| T4605 ZSEh AvMHje^orlh M>nne.ifi*ali& Minn S-54-fll 

I ! J llf-rn Nra ftZ 02 ' 01 Bemt CC'linij Fiiv^.i .1 l&Beflch 

1 pfu* no Hath dear i^^pping iJid handing. 

' ll-Mft Nb 7299 - Snn rf .... 4_igh| KilEs^AE *16 5Q u.iLkphu 
¥4 each for ihipq-ng and hdir-.-ltn y 
! P.l Minn jyricj. a«S identl UlfS Sl>1« IJ !ii IAN AU^N- 3 -4 wiq-rtX 
lor da+iwft* r Add 2 : 3 wHabi »irri it Dai d tyy cjhecH Sorry 
COO nrdqFi | 

Mv checfc er rriwve^ r-de-r id flnctexod 

Chbr^A MSel^riUnrd VIS ft Am UirtHrs Lluh 

Atci KJn- bi.fi 

VLE ASF PHIMT Cl EARLY 

Na.'nii 



Ad-dr e XI 



CitY— 

Sleh . 



E lUrtied . 



Capvnqhi 1 eB 4 r O MR Co m 






13-IN-1 
TOOL KIT 



The hmrvTy mens or&am The skekasi screwdriver/ 
socket set ever A compact, rugged hi-impaclpJasSc 
end s?eel Case Cleverly stares 6 sturdy steal 
t screwdriver heads -(2 Mathaads. Zphdhps, 1 awl 
A 1 nl-Ehet estlerreioril- and 6 metal socket 

k ,, The case swings open . becoming a tough pis- 
4 lol gup with heavy duty faichei move- 

mehts to take mpgl extreme pres- 
sures Keep arra al home one in 
p Ihpcar Great gift *defl Fptdsfor 

1 easy storage 



BM T 3r. U j . *-*T. 5 1$'. H0T. if 
* hi-impxr h&p tHWflin pistol grip damn* 



Drive Alert™ Helps Guard Against 
Falling Asleep A1 Th e Wheel! 

According to the U S f ^ 

Department of Trans- 1 

portation , more hFgh way ^ 

-3ccidc>ints 2.f# caused . 

by failing a s eep at the B 

wtieel lhan tire or brake ( SPe 

iaisure The Drive Alerl 

is i ngetupu&ly designed Co sound a IHO JSANDS 
warmng alarm when you begin to $0 lG BY 
doze R is lighlweigihl {15 grams AAA GLUflS 

including i 5V battery). Durable — 

plastic earpiece hooks comfort- 
ably on either ear even wiih 
glasses Sounds its 86 decibel, * * v ^ 
2000 hertz alarm when your head" -/ 

nods past any one of the 18 posi- V^' 
tFons. The unique, patented satec- 1 



to* switch lets you se! Ihe besi 
angle lor your driving posture 
Comes in convenient -storage bo* 
that may be mounted on dash- 
board BATTERY INCLUDED. 

SOLD A Gl 7. 0 ii'n 

r»- omly s 1 9 95 



fladon, Raid anil Stiver International . Inc. 

Order Processing Center *31 Fifth Avenue 
New VtoH r N,Y IMIS Depl # PM TQ25 

* Dnve Alenrsi al $19 95 including P$H |twp i> r more at 
$1fl 95 each) jFIset order* at £5 or more Ip bp quoted 
Wnle for inlprmalion I 
» Tod KrtU) at $14 95 induing P&H 
(two or more al $13 95 each] 

□ Yes l want ifty ires universal wrench wrth each item ordered 
(add S2.00 for each wrench ipr handling and procMSingl 

□ Please send ycur latest catalogue win my order 

(NYS Res add sales tax |. Sorry we can ( ship lo F O. 0pise5 

□ I have enclosed $ C Ctiarge my □ Viu □ MailtreinJ 

CMUHT #: _t*P CATE: 



GIFT 



Si mi f 
wwn | 
Wi I h (wo I 
iflpp seir adjusting I 
Wpf fl#j4s ?0 3U!l> r 

Rr m a 1 1 c a n y grip I 

fMii ^nd do i [ 

from ^ r to 13 

Yr hcne. op bowl. t 

Olf^e fid rimpng FftEE I 



GUARANTEE,: C/TnplelPt 1 S.slifi'.tc1iD« with 
vcxi- seieclio' 1 cn you wii ! acei*e a iufi re- 
IliiyI □ipurchASH- "*ioc including !;0>pgin§ 
3 »-h 3 hanjinq granges 



BONUS; A Special issue Oympt 
Po&iaiOfr Samp wiN be SWV! W1P-| mrory Qf' 
Cf C(. ft 4 S IM Inc. IW 



PHDNE NUMEEP 



W $1495 


* Inid Hs-iy br j 

CjESs. 


onlyI ■* 
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REAR ~\ 
THE 



TILLER 



Pow-ered hy j 5 H R 
Sfiggs & Slratlon engine 
Mviiti three forward gesrs 
i pi us reverse) m an 

mline pattern, Groundhog H GH*5RT -:u!s a 26" s-^ath 
14 deen Big 16" rug trend lir«. not tines, do m 
pulling sc me manuai eMorl needed hy most 
front line tillers is eJmrinattd Mulch, mis and 
ae<ace wiih one-hand uperainm Gaiety clutch is 
conveniently mountes! on hand^bar nol on a 
remote panel like me compelition Factory price 
saves yo u up to S2Q0 on copnpetilive I inert 
For FREE brochure, call 1- 800*253 -1030 

or write lin Michigan 61 E -849-34 DP). 

Carl Heald, Inc., BastJiWto- > 




LOUPE MAGNIFIER* 



Used by jewelers and craftsmen for 
inspection and assembly. Crown glass 
lenses pivot for 4X-7X magnification! 
Sturdy loupe attaches to either temple. 
Predshm craftsmanship! Money-back 
guarantee. Send only $19.95 + $1 hdlg. 
Precisian Optiral. Devi 132-B. Ftochulla. I L 61 068 



Roll Top Desk Pliin 




FULL-SIZE PLAN includes iostructioni fur 
pedestal base & upper tambour roll top With 
bookshelf. Desk has 2 putt-out mantiScript 
boardifi 7 drawers, two with suspansion filvi. 
Full si i* tamplatii for tain hour b included. 
Sit* it 21'* M 55" K 48" high, Pn t e b SI 2.50. 
ARMOR PRODUCTS 

P.O.Box 230. DspL C r 0#*r Park, NY T17ZS 



Train at home for 
one of these 26 
career opportunities 

* 



Fra# ritts abcui 
DiplQvnas and Z-yaSr Degrati 

NOW dl home in yOur spare 
lime, wrthDuS any previous 
Gxperiern^e. yOu can (rain for a 
nwey-mpking career. . .even 
del an assGCiaie degree Send 
for tree caraer lads abouf ttw 
exciting career program {fial 
interests you most Ybu wilt 
receive? color brochure and information gn 
employ men! opportunities m the held you 
ChOO&e. Mail coupon today and see hgw easy h is 
to train at home for a great new career or 
advancement qn ywr present fQ b 

SEND FOR FREE FACTS! ^ 



* 



Iniematjonal Cpnespondaiwe Schools 

Depl. PBS34, Scranlon, PA 1&S15 

Please strut m Its# Sa-ats, color hrodiure aM Tull 
inlormaEipn haw I can study al tome la r the Career I 
have eJuKW. I understand I sm under no rtiigriivft 
anfif no saiesmwi will call. CHECK ONE BOX OWLYI 



z TEJfl lUliHISf 
□ECREt pR oGram E- 

C Bus* .^S5 
riMarkir-^ 

Li F™nci 

□ AfiGhjRiiHD 
(-Vim TECHNICAL 
OLE Rill PROGRAMS 
: : CNN Eri||nMrJw T«£fen4toftf 

□ UecnjrKkilnpiMitimii 

Union 

|C EtednckllniprKiuiii] 

I lKhfifliagj- 

I f kcJnofiic-5 lEihnnicgv 
■[J.P-EE FI 0IPLQH* PflORflAIIB 
I □ Hiph Sduwl 
I . Aul: Mpihnrs 

r : : SurttyinQ 6 M?pr>-.; 

riKM cnrin vt nhtTd bf iCi pid korth Amcrca- OifTK^cndentf 



CAHFFR Of-PI, DMA FftHfUIll 

“J Drii'ing 

□ 

□ wiidiiN-Fortsfry CefiMnriivsfi 
LJ C-anpif pt PrnjrsTf-ing 

□ DcS-fl Mfchi^L 1 

□ EH^inL^n 

□ i-*all Bukjfteid M^m 

□ M4r«WTMdttr Hflpdir 

□ Gfcr Rsfu- 

□ MdVtym R$pl" 

V.i Cfewjr Law IdifMmh-i 

□ taking 
J Ivtllfp ij 






CdffliHrliT-AflSiEEIll 

BocAkHpriQ 
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aUMIES. 
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A Solution 
You Can’t Ignore 



super bargain prices 

Mjt iLwusin suKPi js lompMtil ind MvE MONEr 

1 2 -VDC Lined r Actuator 

i*i> UM mT J« Mt UWftM 
ITEM MS 

flMi 



T 

IHY 3"t« 

11 BT£S 

iill 



UPS 4l.4# PO# ItM U1ILK TO: 

SURPLUS CENTER 

;j^H ■« 4=25* H*T. mw 
LiaEfrlH. M U;m I 



TOLL' FREE 
CtB; IW 3 21-3407 



A Q^lhedmliLt naraowner 
W*S gtanrSpnte otfl 
lOfcQttS Ihprr [iqtftnj iMteO&S 
lM<Ma Wi:h rtftlUTO *nrf ;ki> 
StMtHJtrt .nfnrrtra EhUE 
UM P» SOJl Th? Gslhodiahh* 
shell can t» ass-ftTihmo* in □ 
clay, *nh hi 

bukBftfil OOdML 
errors uTin-arohEPC qua L 4y 
and flr*ngtft and ifi nested 
ry cCKJ* 0 d I'm X Id 5tl J c teas 
Ihflr d gayi Mention® 



KAh.iI to 

CATHE 0 HAL 1 TE DOM£$, INC. 
DEFT. 0, RO. BOX 1105^ MEDFORD, Q* 97501 
' FWisrtnnna: u» CDPirnwra! um 

l. ites, mn*S vow catsflofiL'Dlan&docSi. 

Enfilades E* S&00 



Mame 

Across. 



Cltp/StalsFZip 



PW-4-&S 



FILLING A REAL NEED 

extendo* 

tube 

Put an end to tra hassle 
oi 'hidden oti-ports, 
rtii mess and Iwlhsr or 
oily $pcufc and iunnel I* 

Install Extenflo-lbbl 
and add ail ngirt from 
■w can, hts AMC, Ghfysfet GM, and some Feed.' 
In eftram* of mafle btock Send 57.95 to: 



Rockford Enterprises nh. (6 1 6 ) fl 66 - 445 1 
1 0399 Nam land Dr Rockf&rd, m 4 934 1 
^IhdiEoli make and model 



VISA,* MASTERCARD ACCEPTED 

CWD NO m DAtt 





A new concept 
in sitting. 



THE BACK CHAIR 

1 COWtNTEOmL CHAIR - As shown above si! 

riing in a cewivTPPkjnal chaip Foucs sour hwwr bock 
ForVr-Jld. CfCdPintj HxifSi ihttl cm vpiiiL' £ 

back nwuBctes. 

2 HACK CHAIR - the Back Chair allot# you I q sit 

l um I nrCfibly wirti spine £ ba*k in 

perteer alignment 



THE FIRST INTELLIGENT CHAIR * mduer* rhr rfl^i 
of gra^ry on yoor back. Silnng regularly in a conve-nhonal 
chair yOur Ibwcr back is Suppotlmg ihe PrjfJiJ itt'ighi' erf 

your body phft iddirkmil weight due lo the downward 
elFecr d gr£fjity. No wooc^t miJIfOna of fh^le tumptain 
■bod backaches every year! UnForlunateFy mcrar chairs 
are d*$ign^d For appetfrwc? pc# for ihe firalrh d 
back. 

THE SACK CHAIR SOLUTION , Strung on Ihe Hack 
Ch«r relieves your back From supposing ihe lotol wci^hi 
of ^our body by didlribuhng the weighl between your 
lower back and teg&. Vbur legs supporl you when sfand- 
«ng. yuu? bwjk *ufi|>0tls ydu when sill ing, combine 

diem borh In a comlort^ble strung posture and you r^lne^ 



d*e unnecessary sheas ,*»■■** 

onytwwback.UAienriih OI\ILY S89” 

ring on ihe Back Chair 
you'll I eel more ie- 
laned, sir up perfectly 
-Ehaighl and with ihe 
presort dT your back 
- brealhe deeper 
Made erf nHjJNpte layers 
of hardwood wrih n 
Final layer d oak and 
camel keat 

mm mmm w m am. col#ot wir^ aoe? ■ ■ 




SHOP FASTER BY PHONE 

1 -805-96 6 - 71 8 7 

Or wnd *ihert of vom c^cK cot # ijOrier's CiLO VTiA M^wCjici. 

e^mv. 1 It* The BKC.K C>WR 44 S4F? V^cvi pk^ SS W Ifippr^ 
1C juta^ri L4dpn. '■ ! H rju \h*utwKjl CA ■ThKlf'!'. .k*.: uln Un 

•xfC 0 0 II rpciC ’/Atir, li tu d 



rnrui^G 


[WN 


nxu 


rmiA vwnw 


TtTtiM. 






flKCKCHAJS 







fTJKMINC y 



site Hcigj. smitiiitan cA ««i 



Get Amazing New Tube Mounted Lens 

BUILD YOUR OWN BIG SCREEN 
PROJECTION TV ! 







%?MOW only** 2 9 s 5 

Including tube mounted lens^ cabinet plena 
VALUE ftn€ | specifications 

• Put arnall portable TV inside 

cabinet — tens enlarge picture (o 

(Siam 5- f p# it- didRanal pktune. 

• Thrtl] to FrportHLjuat like being at the 
garnet your favorite movies as if 
you wer? an the theaterl 

■ Koity la hitifd — Construct this 
cabinet mode] 5-fool BIG SCREEN 
TV wi th about $40 worth of common 
jNirtidB board, screws, nails, hinges, 
corner braces. Finish to your choice 
of antique, paint, slain or vurmsh. 

• Save $2,000 or morel WW pav the 
store prke for projection TV? Buitd 
in your home workshop Of have 
cabinet shop do it for you 

MONEY-BACK GUARANTEE 

If yoy arc nol satisfied for any reaHcua, 
return k it within days after receipt 
f&|- Full r^und. 

I HI ia 

UeCA-PROJECTOR CO., DEPT PM4# 

11 Sid S* ml no hi BtvdL, Urgo. FL MSIQ 



Niiw 



□ Yes, ple-NiH- null me S5creen 

TV Kystc-m which includn Tubu 

| Mc>iLnt#k r .<-ifVc Af^ir-itthEv ,n n-!i 

| r ":shin T | M-kU‘- «.■!»■ -irt'i ply i - -S4 M '!■"■ AddrffM- 

value Endued find 329. pluH 

SH QO - hi py i ii u & ha Ml i r.ii Cily 

- ToLbI 35. : Florid j rmditaL> 

^ fur slut.?- 1 h s{ i 



Rlnti 




POPULAR MECHANICS 

Helps those who 
help themselves 






Popular Mechanics wants to help you the home 
owner and hobbyist, beginner to the master 
crajtsman with our new 
1984 Platts and Ideas 
catalog. 



NEW 1984 
EDITION 



The Popular Mechanics Plans 
and Ideas catalog helps you 
improve, repair, maintain and 
create. You'll do things 
better and economically with 
POPULAR MECHANICS as 
your expert helper. 

Over 900 detailed plans and 
innovative ideas to improve 
your living environment, save 
money on repairs and enjoy 
your leisure time. 

• Tool chests and workbenches 

• Tools and equipment . 

• Recreational vehicles, 

• Sports equipment. 

• Fine Furniture. 

• Storage structures. 

• Invaluable and inexpensive 
photocopy service of past 
POPULAR MECHANICS articles. 



today! B e more se lf- 
sufficient tomorrmv! 



To order your new 1984 Popular Mechanics Plans and Ideas 
Catalog, Master Shop Guide, Home Care Guide, Master Keys to 
Car Care and/or File Boxes. Send your name and address with 
check or money order payable to POPL’lAR MECI LAN ICS. 

Mail to: PQp|||3I t Box 101 Radio Cirv Station, 
Mechanics New York, N Y 10101 

Mpular MeilfuBiL-s n a Pulriicailnn it (kanr m ffivftkffl-irf The Hriffl 



PMs Master Keys to Car Care 

Skips you keep your car m lop nnlrh 
shape area* of Car Care are compiled 
in M individual folders Each folder ha s 
step-hy-siep instructing ctanbintd with 
easvio- follow [IJirciraiiorts and diagriiita. 
Need lo replace your coolart l hi . 
folder #■* lells you how to do it. Time lo 
change your air filler, cheek folder # 10. 
Convenienih fits in glove compartment 
(PL -|75D-£-t,95) 

Master Shop Guide 
Helps you choose die rijshi material* for 
any job, Whether you're doing remodel- 
ing, ptumhlFig, carpt'iiin. wallpapering 
your home. or general fis-np tasks, PM s 
shop guide w ilt let! you what size nails, 
screws., lumber grades or adhesives are 
best for ihe job. Detailed charts and 
illustrations. UHJ52) mMS 

PM f $ i Muster Home Cure Guide 

Every home neetkeare to relain its 
beauty and value. Be your own handy- 
man and avoid cosily repair hills. The 
home care guide show* you how to pak'h 
wall crarks, waieqi roof your basement 
repair a roof, cut fuel bilk, hang a door 
and more. Easy lo read instructions along 
with complete diagrams and iilusiriiions 
simplify each job . { B- 1 "0 1 -S vi 5 ) 




Organize Yourself 

Start your own Popular Mechanics 
library Keep up to one year? supph in an 
attractive sturdy file box. With every order 
you rereive FREE self-adhesive labels 
nwe ring ihe years from I97S through 1984. 
f file bar $2.95 2 file boxes $2 . 75 ed 
j file boxes nr more $2, 50 ea. 





»N4(OT 94« 

- A t*mpw i h»n Ear t Our n«e4llD i'k l||$v«?>jFlni him, 

- Hjppdrt *n<| Iraming 

* CompArta Atfwrhwng P'Oflrap- 

m ‘r^rnal oni= DDBloril-|ipi. r-'OlDflM Al B65 



SUN CONTROL 

FILM 

'■ F|On«fb Ifl ins tur Mill hd.lHl'V 
■ PijtntM .'VS .‘■ | li ne Sgn X pro- 
l tfUCUSincf l$5ft 



For Our D 



iers 



* 4'ntlnipBcliHi Tllrn^/Tgp Qualify 



Ftfi I'Vil H mPpi-fTHliCin iii-v, Fl’iihyi -*■ j! . g -V 
V 0* vSuf ta*n -m‘ IwJ#. 

1-i® ■; 1 ■ -«3j ’ <■*« ran •'■>. ? W9-S33 : *-.* 10 

Ir.yi ia;. ■ ■■■!■ PQ Bo» f.'fri i-tawfc^ T* rrSTy 










GREAT SAUSAGE RECIPES 



S 27 page M unrated boo* explain* tau**^« mal^fvg 
plus home curing and *mq*cl#ig of mwt, +CnM and 
Mi. Over 1 Q 0 r*dp«*. We no# hav* Low Sab 
SMBoninga. Free equipment afKl Supply cafcalQfl 
has more mtormfttion 

The SAUSAGEMAKER 

177-4 Military fiend ftyfisSo. H.V lifflT 




* 

* fAiN 

Q rou 

■ w ™ 

!:■ Hit 



MlTM] 



IAIN WHKK 
you iiilN 

Wnd 1w 

flit IDOI 



Ihni inrtiEuEi, Dtpl. 114 

Iw |«hnL-j.| Hr.r— TJuflP ftlwitt 



Big OppQniH>i1*0'5 0ifl 
pr*?ii& £an quickly 
Full Of psr| Ume L^ir* 
r-I hgrre if S es-fiy Do 
■ eai iobs Ali Tonlt 

— Mjtftrillt Supplisd 

L«C, SLaifl ol NJ 
Appd 1*1 Vtiere^g Sand 
tJAiT-P jn.fi aPdreSS t&* 

SAEE booh 

w Lniii Wk n i. (n«i 




build rotw own JET HELICOPTER 

EJLSf TO R.Y— inexpensive ¥0 flUHLDI 

on* p#BOO-pivt 
SiTp 1 * 1 hand-lco' ajaerntHf 
9 Mw? fuel 

Pt^S-<x™*iPW^ irijFtTf^ wtio 



The HEUCWTER HOflBVMHVK 

kwtuoaa Rafis 1 st tfwlffino 



H prsiyn ■ . pOWtfRO &0TW AflCT 

Rfli'ccprff Mlus, ! tfl 00 arJy'fiMOa 



KITH a& 0 v€ BOOKS 



UELtfpAr T 



P.O. Bo* 164BS 
Baltimore, MO 21217 




SWISS 



KNIFE 



iMi'k M fiLiy 

Guaranteed 

4.50 

Add Mi 
Potr 
8 

ttandl 



1 



WpicbuiySal*? p 0 Bo- 04 . 373 H«il» Avo 

WM1bmy,tt.lf U5« [fee* 



AMAZING STERfO FM RADIO WATCH 

Superb 5 oun*d wiih lighi’wfiigrir heoopbon^^. ^ki\ rtP 
iPOpers. bmefs. slcatefi i^lr. 

ChrnhoorQpb * Coiendar * Alarm 




NORMAL 

RETAIL 

FE1CI 

S 4 S 00 



S39,50 



iNEROtXJCTaUV^FFfni 
or LHwMTEO QuANIITif 



Plocise Eend pA^ s;i Ci\ ix»iag« c™ ^naliny fo 

THE RUYALA CORPORATION 

P.O. Bor 1349 • Doyleslown, PA 16901 







ftuild I precision l*the fpr l«n 
tft*n 4&0 willful panar l*oh or 
□th 9f pmritiDn ln*truiFi*ntf p 11"l 
cruel SuikT a ■fin-pur milll-ig 
macN™ r drill ^rfi*, ^iry 
pnd n-idi^ -vj head-, a ohm mai^l 
briakcl Loa^fi bow Ed r?i*kfi n 
toiri&GB piil* and rebuild mdohin* 
lOobl Ehiitaa irrdll Bhg#fk< withogl 
Co«ecf and t«W}t* OKI 
DloarFi engine-il Build d- wflldorl 
Mflkfl- yo^r 0 #n drill fcilt. tapi. 
dies. rgamEri, mills, and 

much it^ 0«mtr *11 Uv 
Kfrudibb 2DOO pnge niHE^Jiniral 
e?f'a KHndbbDit 1 See itim- 

ulnLingi btrafti opI Poi-gn 1 Boa 
Lqa* cog t bddhEeit on acr^ng 
filing., itxtaiihg. cD , wsEruct'i> r i of 
lillui inriicjCarp. w d much mdr*l 



Rare 

TECHNICAL 

BOOKS! 



Learn fig w you file lurn on Dkl p,yi 
■nd blowr-r mEo a pn w err u l lumuCe 
Shet Jiie-51 .aluminum cprii amj 
scrap, pol mgEgi a-nd l^eas. Wc 
bulk l-pa jtsoul &l0‘ 

gmcery Blor* Chsitaalr Piy..r 
euaEom rashflg*! See bODki on 
Band darning, loxl will rosl.r^,. 
cejlmg small merfll »t l d rubE>nr 
psrii, ndvnnced psllernmekm^. 
cupula se^ei^ \*qt *iHEing c«e 
j'oiii and mors I Diac^ver how rp 
make ■nd m*PE glass, build, 
ballrrin-s dividing machine-^, 
magnere 1 ! DiiCdv-tr ins seqfek *+ 
WhiEwoMh 5 Tfi-SS rr.rcromeE# 
ihan-Mujid ma^auiif uu miitPnt^pl 
art inch! Discover bDDks. on e uCini: 
fumNC**. making c?iarci>ni jnd 
BdK*. boilers, and much m(ar§ > 



Build a 

complete 

foundry! 

Pour 

custom 

castings) 



Melt 
Metal! 



Incredible “how to" books! 

Qiscag^r h-uodredB of miiMrala. inAn-ma* huAdbcKlk s, 
paperbacks . reprints, and pnvalaly published pepBrj. on 
unusual lechmcfll &Ubjfi€lt rsf^ig F.&iri mell'iny '-nelal 
Id bifiliJ ' g windmills, n ~d frnm fqnning hides, id kKlec 
(echnoipgy 

You'll see instantly Miry Ih e it the mp^c remerkeblB 
m*iiordai boo'hsiope even Yeu d&n'L k<>ariv whai you‘vc 
bean nusEingl pre*>fi&ly hpv* jufit Ehg -n1^mfl.tiC*n 
yflu've' bMfl Mie«dhing Tor Fbr yc.i+a 1 

wide variety! 

CktGOVff b(MAs rn nldldr 
rewinding hydrsullbS. B 
frn^ine Jca J I wind ana uiakr 
power. flleciriG auEpa* Ten a h*lei 
Male sdap^ Books c-n magnets, 
Stirling enginpt. b*r(fiifli. DC [0 
AC invarlcrs. sundials., mbuilding 
gl kihet m.ll.-ng ih^hin^t, 

pa-pormakir-g, more 1 Set up * 
plfttmj ihujp! .n mailOrdn 
businEEi 1 Learn calcukis 1 Pli^sti^t 
?echnglggyi TranflitT-W elfiCifdnh: l! 
Build rapjos 1 More 1 



Highest quality 

Euery book is gi^renreed it be 
high i i i j h 1 1 1 1 ,- This \% WOT a book 
dlub Yuu re frti rg pick and 
chofjHK only Ihe vary hc-sl ^cwihj 
li^h Ihu bmt publiBhisia with no 
obligation 5inLe I cannot por-gitily 

gller svery t<Kih publis^hed. I i 

gua^in:** rhai pnfy thn bqtf hpgkl 
an: listad in my catalog You c»v 
or4gr dbhFidancE-. 

Build a lathe! 



V" 



Much morel 

s«p IncSwHcel whom lo j chooti on miC-hme rmi 
PpErsriCh, diBSel repair. ai<l rafrige* nlicin Learn fx>^ the 
.lncirr-t? rafinpp gll tvpe& ol meL&l Ir^m irgn 1o gsHd' Gflf 
Ihousa'kJ-s bF watts Iroh^a common auloalteiantdr 1 Rii-n- 
thr*n phBia miyfuisinuHngjJe phase 1 Lea»t*the sedieisirf 
lead acid bnltn'-os and inycncrs 5-fan your own 
ifrCtlPy! Repair smpJI g*s eng r^ji Loam IccksrmEhinfl! 
Ba a smgil i Tib op^TBlor 1 Wisii 1 

Write for a catalog) 

wme ior yopi ecgn cl tf# latest 
am packed edition ol I r*c1s.ny' . 

Mhni&il Btdks Send M 

tl M US St CAN S*4 00 eirma.l . h 
tcu-eign;. to cevw r>ral putiagt' # 
and handling To,. Ii minuse J9 

why everyCOB ii talk^ abcnul L'H.s "8 
mcre<Myin mallards* bc**s.t.prer 
Many ol chat* ia+^wI iniwr-H^L w 
bCCkS Suddenly gp ihjI &r prinf *3 
You'™ already missed cui &n I 
S^yne tflcrfidieile bwrtsl W»ita lor ■ I 
catalog and ards 1- ths hnnkj you ^ ■ 
n&Bd while They'ie still available. J ' 

Write lor a cntilog TOPAVl 

Lindsay Publications box 12-xd 
BRADLEY IL 6091 5-0012 

□ Send a c-tiialpfl 1 I've enclosed i I 00 U5 Ik DAN 

■ ii DO lorergn airmail i 



w*- : " 



I &ll- 

StlH 



l?9 
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MQil HOME PLANNERS INC. 

t i Dfipi " 23761 H&s&atGh Dn*o 

I OOOjr F ttr m ing ton Hill fi. Yrcht^an 4^4 

M rftP fr# iwlun m»il iciHC^ CTO<*-- 

t 10:1 I 4 4. T*g Srorj- &tgnL jf 15 95 

Os^gnF 'Jvr J 0 GK 1 H : or S -3 95 
undei 20GD Eq T1 ■:-? }4 9} 
_ .__ . .. . n*i!tina -j? » 9* 

5 .'?3 V JEJlHJn hfimfi .jv 54 ,K 

6 UOTi^eiF CWkw. iff |t 4 95 is^og S 3 nil 

NAfrrs 



Address 



CilX _ 






In Canada M ail To: 

Home f>iarHi*T^. tnc., F 72 King 5 l W., 
Kllchmii- On i N2G \tt! 



1275 

HOME 

DESIGNS 

*n earning pDTilubii ol Arnica '$ pcsiuiii h@rne 
(teSiflfil ISKCtaHv Wietf D •j cale^dry Older sitter Itie 
delighHully Ululated EftW Sogfi (F vOul Eavonn hbuse 
category nr Hie Corrpele Cdlecligri 

HOME PLAMNERSJNC Hfa 

Farrr.inglo^ HlHi Ml a- 0 G £4 




ksi^«5sa® rjij 

Allows engine & trans, to b-e tilted 
up or down during installation by 
SEmpiy turning Ihe crank at the 
front Makes the fob safer and 
easier flogged sieel construction, 
shop rated at 1200 lbs, Includes 
charns and crank handle. 



ORDER 
FACTORY 
DIRECT 
AND SAVE! 



ONLY 

* 59.95 




li 



Send Money Older ONLY lorS59.95 
plus 55 00 snipping lo Trans-Dapl, 
16410 Manning Way, Cerritos, CA 
90701 Calif. Residents add S' % 
sales tan Sorry, no C.O.D.s. 




So easy to handle 
you guide it with 

just ONE HAND! 



Nb Footprints! 
Ho WhStlfttirlLf! 
Na Struggle! 



niter users, for hflaven's saks. plflass don‘l buy 
nor pvt up any fortger with any olhe-r make v\ 
Tilter Without giving yog*3*lJ a chance Ta lind 
oul about our womtertgiiy different and better 
kind ol Tillers - with POWER DRIVEN WHEELS 
am with lines m the REAR instead of tnc FRUtTfl 
Please let us send you comptese details, prices, 
OFF SE ASOTT SAVINGS, etc. Mail coupon below 
mm to HOT 01T* flute Tlkl«rt. 102 nd St. i 
9lti Am, Tray, H.T, IE 100 

Q WfiARdENWAt.l^ 



U07A 

mm «. t tti jLvt., Tnv. R-T- him 

man und Wm rt* **flrrTul ,tMj d Tift 
nr- Hptj imn Mg wi m tm "OfT-stA s»" 
sumii m t>«fiKtr«ri mw mra 

(.Please Pr«nl Cleary i 

Ma nn _ 

tearm _ _ 

BY— 

Mt ftp 




Rocking Horse Plan 



Build Iftte aH-time favorile. Sim 25 x 36. 
size plan 8c at«*»rjes kit avail abla. Kit cnri- 
tiini vinyl & foam for padekd seat, fur fabric 
Far msne & tail rings & vinyl for bridle. 
PLAN— 245 ... 56.00 ppd. Catalog ...St.OO. 

HA KIT laccassoTi^i only! 1^.00 ppd. 

ARMOR PRODUCTS 

P.O.Box 2%Q, Dept, C H Deer Park, NY 11729 




BUILD A BIKECAR v 

The Ain.tnng Mrt Cut' Bu4i with 

Pa-ln* Etaeu^-Pedei i 

Pfyftnred^ Fun 16 Drny.- * 

£nf.y1 !.QL-:ri" f \ ■ 

PLANS S7. 95 IV /T 

jfc’: Jr 

SPORTRAN INC. * 

Box 73 M |n(Mn fiMki FL 115 JS 














HYDRO-RAT AIRBOAT 

25 MPH. ar.pgj A 

S*;rallDr> or T•cu^^^»er , enpino 
Simfilft CO'iDl^niliCir' unrig coming 
bl. Id ng rnilDflft'^ Nd ryelilmy n^^i- 

M.hoW't.if 
Pundabta on 

pwhm Di 

plwii. 

HtCHf MQUNHIN *IS»0ATJ Pg. Bdi lit *. Morfin WmiPOM 



ORNAMENTAL, WINDMILL, 




1. 7 r> I g LW lawn diR^rilrjd 
ttom* Lit iliihk# brw»- 
.Aril Li hMK ‘.hiFTP SlK# 

. L(ML LAll 

For Caiarfvt l \U nuwr 

5*nd IV 

2-U Apnriiire^ 

ALr HKklW Cfh, Ih-T 
Ron ILEA 
LahAiLkJcww 



LATHES V TD IF 
MILLS , WILL TWiiSES. 
MINDEHS , L^.TK 1 
CA 1 ALCK SI « Pr«i»ii 3 W 
Tooh- Ineft a VittiK- 
Akjmrnum iwi 

dll bMflhrm 

- JL U|M Ailli >wuh fnJM-i 
^ TOOL CATALOG fl Wh 

r CAHPfltU. TOOLS CO. 

nEI| l.il’-A.. r l IRI.-^r 

boc-af dividing rsiajfti-taai 
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f 2nd MOST IMPORTANT A 
TOOL FOR EVERY 
WOODWORKING SHOP 



VERSATILE 

W&H 

MOLDER- 

PLANER 



Almost OS bOStC 
as your saw , . . 
molds, planes, 
rabbets. 

From $430 



* lYfcu.tei Charge 

* VISA 




FREE -BROCHURE 



WILLIAMS & HUSSEY MACHINE CQ- 
Dtpl IT. Millard. H H 03055 
L (603) 673-3446 A 



^AMAZING | 



SCIENTIFIC and ELECTRONIC 



^N, DEVICES 

PHASER Shock W 1 Y 6 and irrviaibiB FORCE f ield •genera- 
tor* LASETRS to* •Mfytm. tuning. buntftg, ttowd ^filing 
holography and apml aStan tyUCL£*n ponfel* Ptt4t> 
era*xs and oetHtim. PLASMA. lOW*. HIGH VOLTAGE 
HtDH FREQUENCY TESLA COSLS atd UGhTNING gan- 
■Wto*. TRANSMITTERS and CONTROL davtCM tor »- 
currty Mnpl^Untre, irtlrusOrt detettitn, r^Ljrt- SSWflihg 
PLUS PLV-S INFRASONIC5, ULTRASONICS, ENERGY, 
CHEMICAL PERSONAL PROTECTION and SAFETY 
DEVICES SEND S * to* eit*tog plsn*. kfis and a?nipJ*i. 
«3 Hems to: 

INFORMATION UNLIMITED, JNC, 

P.O. Bok 716, Dept. m 

A/nh^st. N. H. 030G 1 





EASY AS 1 2 3 
1 Connacl lo Hote 
2. Put in Dr-sin 
3 T ufflon Wat*r-Or«m 
King flipandj to **ai pipe 

Tht Natl i| Au l Dins lie 



Guaranteed to wqr« 

OR YQUR MONEY HACK! 



Avaiiatto in @eh&r Harden* Sau*"« 

□r For 'Dram King rw id 3' drain* Send 
G.T Ware i Ptodu-c-tt. Inc 

ifriSA i-Ml-r»+%»C'*ftlH cu o*ei pm# 

0J.~. n h i .rL-y-h G* ttl J-J* 



i 


i BUILD YOUR OWN 
ROCKET MOTORS! 


II 


1 * 40 POUNDS THRUSH 
1 * FIFTY CENTS EACH 

* GUILD A DOZEN IN AN EVENING! 


[■ Mr iiMhrbrrvinlwimnii 

!> PIBMIW A p w Fft? CAII 

HIJd FfrHlEL? Im P*Ti»t rfHl MnPtflfriwi 




fL SfPHiETOln 

K Dtp! i^M j THE TFISFLJTE rDHFQRhTlIH) 
^ 1 1 Kt! Knchinrf Sl ^unerYneiid. Diiil A738S 



POPULAR MECHANICS - AP R?L 1W 




Cnmpuw ins. 



Siam Cmhn 
Recwder ftayir 
AM/FM 527JQQ 



a/VE» 

ffDITTl 

Orient UiuL ffijS 

Genuii* JAOE Cob It Bfjf 

NEC MACE 



Glassy PtnWEic 

£3-55 *»*; J 

WjelIi I 

$4.40 1 



ONE SAMPLE IMPORT 

& L Melliw/TNr hfalNnfltf Ce 

^IQQ Van#! Awe Dep“. K 2254 ' 

Wcwdlina Hril^ CA 9 1 M 7-37 79 : y ^ T 

Sand F HLE HEFOHT, "Ha^ la Irr^i j** 4 
indl?|WM" alia actual Frae j-umpl# _____ 
Import. VW W™J m t I4m+iw J” 

Sd ke*p without Oiifig&tion m+ j ^ * 

hr-,s 4 an s-birt a proliUble hume bull- j ' y ' 

I55L 



hW HOI PTC-. Iij.rfcly 

raqtrfiW^F (his F r « 
5j'T'i;lf. I am nvn 
IS YHdrj ol SQt- 

IniiMl __ 



Satellite TV 



Moptrl 



I 



H ir v 



* 



SJ.T6 



CLiPCOUION. 
MAIL TODAY 
hit ARIN 
WALLET AS 
fcEMfUQEA 
Or ||C 
p-ROfiTS 



START WITH 24.221 
PRODUCTS! 

Minv VWJ %W, tvv an* jL ■ 
lir-r <m Of-df t in I *-• 

■ mpli. LrfYi 35 ifffl CFMfJ t->T' 

hfirihirr i>vdcirrv i hlt 
HWJ ur 1 -J I Of t J 4 1 iHIHl Pt-iL* 
dfO D+ to DnLy S^.ltQ m l^r 
i#jirtrik±. P*ert gu»*i -winni 
vvlma tuUi ih^uv'iilk CT i^- 
IHji-b- wfl*iiu- 

tVW., my Iniir- 

wi TiTMton- «¥. Owe evi 
ij-finJ-Y IJ.S MLtllry ■iif-L'U-- 
flu RirO Ot*l 

‘'a- 

Camera 

«4C Z itvu 



Ha w to start your own big prof it 
HOME IMPORT BUSINESS 

rsTflSn MY PLAN STARTS YOU FAST ..Shows you how to 

«<*L Buy Below Wholesale 

WOMEN—Turfl Spara Hours or full Tim* mXO INCOME I - 
OISCOV^R FROfin Q? IMPOST > My Untie Mail 
Order Tnipdri Han paiJut yuur every slep- , 

it is based loEoJly on my perionil yuevew. Shows lnow 
to deaJ -dirccl and ail out costly mwldlemcri, ^ >w 
loeep jJJ the pjafLEs" I da the "hard went 1 1 tor you , , 
hy cjaVL 1 Nti.u the world to find dazaJing. “First time ot- 
fetcd H new imports. Hie actuat sjjli pLu: I will send you 
Fnfe is typicuJ nf stiy import discewtfics. You dan pink 
iirnl £*wm from mote iMh -4,000 pruduct$. Dtul m 
one PelhJucI ckt 1000's, Buy bfJ^* wholesale. 

YOU CAN START IMMEDIATELY | arrant Tree 
membership in e^ctusive EntemaLLonal Traders nrpani 1 
zalioii . in$UnEly puti you m direct ccntac! with 
suppliers abEDad. I show how to operate anywhere. 
Ape no barrier. Ideal for spare time husband * wife or 
retirement business. My report. "Ha% to import and 
Lcport" tells how to do It. No obii^ioon. No E^Ecsn^an 
will call. Certificate brings your r'rre piTt sample import 
and erery thing else. f r££ C Af ALQS&I 



ryr,\ warn 
•nd <tnyn| 



Swia 
EltCPit 



u 4Q ■ d Itoutri# n«Aln 
* All A liAtflltMl L'l MllfrtililMU 

Tr«i^vi p vj-i aian >rn ut *- 
>4P Dl H>«C4Mr ■nKCh«'KhH 
Ifr dr-Jtr iT i >. ■ ry.rllu'i- f-L<td 
*1 im bi|| U S- 'HiraHuw 

LibJIktT. 



1* 

K^f(M 

SIMS 



PERSONAL CUIDANCil 

I bilitvi in glmrid -»<ki iT-f, iidcl R«^il*i 1 r I 

ifwI I T Mwnh^n. ir rFqk-njl f-lrwvd tinur i 

jwrm eaunirf. You *m m ii^iird in Uchhc 



IUDD's marc diirlHlg pfathJCU yOa can buy □ I RECTI 



3 Wav Fm Flrt** 
Diantodlli 
Tclwcaptn 
Video Gjmti 
SjiPphira Rinsip- 
Ftfh^ng Tifikl? 



Tfllip-hikiw 

Fiidiljfigs 

Aa to AcoHUr in 

Computer 

5tcreos 

F jsbiqn pofch^ 
ClastBlW L'^nfri 
. d*=-i 



DISH ANTENNA I J 
DO WNCDN VERIER 
RECEIVER 4 



|we*wift9 Ut«4m n#c4-to^ TV feHtac 



397 



ro^L pkg 



i, 

I JT+47 5i«rdVOlir 

□ k>*12.«3 



S*lrpmtir TV. Inc. ' 



o. Dqj a i oe. i 



1 V 6 f#r 



Dipt hM Ob'IJ-h BUdtl, FL 
IX Hbf EfltNtE. BttUK lor * 1 1 .*5 

, t _iotl A wixanct (U S Kxtoi> ex c-afl 

■jy. J4.-W.fj. c.G 0 Om*r L-n* m 2 7 6-294 1 

IWu™* 



CM flQOK. li*#l th+ Cuit erf HWJIM. 

t*enn>ahoay. Th» pnfhgloui Mml I n-*t all 
TMahrraloqs, U.S. lUmv, Nu^y Pnd lR>mrtoi| 
wQritfvri** Kiy* pui-chi Md ^4i BOOK, 



BVIILII VWIIK WWK BOAT 



Join Itw Ihchiur^s i¥^:. bui 4 c>:h W AND SAVE IM’ GLEH-LY [xw 
flWWiJ# tie «fWbfl*Y Hhr*) MlmPi &*p-b¥-rft^ pu*«Mi «ftd -nthfl 
IThfllU&Htl m+iifLU IrH^Sn n^x. H9F»S4HAL RWLI*! HfclO* 
1 Mit»f»UUk^dH^E>U Ihr 4 r KOdti^fi^ * laSS' Si -1 B jMhwti* tUKS DChK 
Td|lf t- 5 . tKWl^li tKHAd. AND MOMS Orddf CMlAPQ now *rj WW WWAfU FREE 
-80ATSUIL0WG fiuWtliS ' Mmcfv* 





liLHK-L 



CUIt-L HMWa H104 

TMT 



Buffflbffer 



c# wrae 



* 0ti«-L mPIHE OI3H3NS 

■ BR 52 Hoieff i?d Bon 756 T htfiiM CA « r K 

* □ GLf K-L L44*5gi^ ia O&iww iiTi OmiOH 

J ; ! GLJ[F l E -to*oq-^ M tola* WWMLi 

t ; 1 F-SEHGUU-S KlA'Bl.HJIWi rMl lbLHS /‘■EZ^ppC 

* □ ^SlSKpptf 

* □ rNBflARpl»[lt<IHHISlW:Ann«S 

* D HOW 10 RBERCUiS BOATS' eulBSBppr 

* □ RH^NC^UAL-L-SMJO^S ffi bSCifpt 

* □ ^ PW Id Cu HD BOA 1 1 RULERS' !.«3B»pfK 

* IvAME 

* Stfl^El 



* StAtl .IF 



* 

* 



■ 






SAVE as much as 80% with SEE Quality Power Tools 



| Aaancm MicMm 4 Tq^ Ctt-.CMpI- PfeU.-Uh Art 1 Spin? SL, flfrjtnbrd H194U 

I 

> 

I 



c lM r .E finnri rtiD f*ir uriH chttked 

□ F^yn^fU tii hji tndrari 1 ; 

£5 OQ dBJltlSlI 63LT: lt**Tl WEfQH^ 

C.0,0 arciiarijmiv nr 



... -si 
balance 



Cvd 
He _ 



Eapiralmn . 



. 12" Sown- * Pi. L«fip 7& 

\nttemw ktairi ^ «■ 

■: jw litu Qua ne 90 
fltt PSC 54 ^ 

Sri cl ■ G-ih^ £n 00 ..^il fflpuTii 
Sri 41 3 ■> 529.K !*tt SMw i 

Mg^r !tf .1 r s rrkrw Pnw §44 *■ 
S^nrtflShi«»r<! 5* DO 
r^Mii EiiLtM Mdkj tig so lYiilfi uit>?i 



7il Al&JS £j* iliii' !>j 

'1 Sbrc&id ftp Fctce Bi 50 
! tK«nfl Rtf FfflC* 5? » 
j Scannc Stind-c jl2 5G 

sr-Rawr 



B SaMp SS M 



: 5‘i J 



V3&W 



D-iir. sinr.y i.T’jrJimtfil $1? 00 
'I Mlri Giufc !m 'iir>5:i £3 50 
:rs«| : IM 5S MQ ■*#*? 



Addra&_ 



. Name_ 

_c-, _ 









FANTASTIC VALUES WITH THIS COUPON 



MflUTNCWfffWRFMB HETO 
LUTIDN^RT »1*IIT5d*tie*Hra5ls 
rnrwM Eflir<i:-:Y F-* ^ P*'^ r 

S^dI heiHdfr ! M%<^ Irfln 

sLeti Slrea^niirrKl G«*fln re 
ojesss Tfcriulil. cvis oiaiei tal irfl pio- 
dues tf) d jsJ4 Sw* pawr^ P*™* 
added iflic^iicy. mw«K 
ft^tsmide asst’nbkc leslcd PK*M 

Ml ftuf D"i*n lacsorffi, dirtcL 

»H USED 5T AWt WW'S P JjgJ 

jumis ..DrtR!WLLlO»ljStRS 

KptaiiHfmr pmtHfl «rsaJih(y Bfid 
luddEEi pwlnrn^ftce 
MII-THR LIMITED WARRM!* 4^ 
iiar or parit ri&n s Mll dwei 
u^t-di bfleDme HippefaJivt iDf "t* 
$cn -jmiHu-i 10 years d the 
dat« will fc* wairefl * r 7**^“ ^ 
OieiadWjr W w* u*l tfr r«um 
pMtSfle 

■ "Eitfpl »KWPf! to wfwtn ttie Mnwlp-W 
1(f nra y«r *ji H ^itV * J I 




*52“ if! 




mr ,um p 0WEB sm 

w OFilM.m 6t™SdW « 

™^?, rtl '“"F 10 "I 11 * 1 mi 
13m OC fin-ar rredir eibnirr unrii- 
Cibsscult rips mitut. mil ldip- 

And rmhldlllfE. 

rfc ^rv. W1 

— ! * s RlCitrdJri d 
Mut , Cfluplihl^ a»pn< 

mn and tittlftam .,ih 
qraund i«l urn lat-ln. b>lad« nuapd 

, P"ECTSrON S4LL (BEARING SfflrISLE 

jt wjnwipptiai i} g 5n adfl .j 

S^tt 1 f|LI S TABLE STJlrS LEVfi 

n '■:. ^ ' f^set -.-.^. s 

- r - . mdi S^J&?S5£5 r ^ ke GddeJ 

|| *5ii(d 1 nr uw ..y^L- 91 ^ r fl fir intAidFdh HIP FrpjrF 

ie^l I K^h„, e i^;! , ; E t s S™ « ,ndarl1 *“ |1<!r ««* H*l Sfi 50 Inn, i 



™r .^ a I ■’* S«IW 



PKilr jrd raxpensirily nffl -or.rn.^T U 1 ,npn P™ 1 * 1 IriRSPprJii 

rnodns :osnr^ s3to Sf E ^ -, n s T^ifii '? ** * nrk ^ n<Xf ' 

lft-TEAH LIMITED VMAMNTY' 



INDUSTRIAL SIZE IZ SWING 4 FT. 

WOOD LATHE 




tdmpw^Uffl 10 ipPM. peciSriOi dur^iKy Id gnils 
sr4injipri2(JOani i-nurE 36' oc^ers fur wdiJd 

ana p^hts Tubular wtl b^d rpfes ih.mI pwm 5 us- 
ppn^ipn irrrpjga arcurjey. MSP dl opeiJhOI PwCTStflrt 
banihrusl tu^ cenler. s^ureenler yradu.ihn: T cp^i 
3 Spppd pullw iflr iSiH^^nr *&* ffijrwrers HPivy-i&j?y 
Eal>tearitg tfiQdcl 379 5£ 

F jJ. r«wpp ShlptmgWl 3fl lbt. FacEptaie lopi'cnaij 

U 50 SfSflFjlH* 



Kk tamrag bawls . lamp bnsC5. 
speed luminq. ehliali, si l .00 



; Selar 0,529.00 



PRECISION V i 16 

BELT 
SANDER 

l.n.fr. lacS^ Vfi 18 Km — 

t-non Ditc Sandtr atlathwnL „ 

ItLyM Urscjiri griwmil c*il tUli \h\ti B-44 J *■ 

U£- ihcThWld'SFii&Sl talBfilti] belLsandPi Heafi iron 

sandci to dri£ l ack and idn^n tffllral .-.riiidK i sc Sfi 
ending Mil LhflnpiS HOT UnrUOnU Jift^hirJ" 

IJ&« 1 3 HP m IdCil&i irwmr Ij-TEAR LffllTEll W^WwNfcT 




ftlEMf! 5'/>' JOINTER-PLANER 

*195'“- — 

A 



l.g.h. f*tlpri 

W1 W »t 




i jims khI nfea’jiwir iKan- «ri pbi>Uar 4.'.^ * n^df 1 La bdPdl? 5 1^ c> - 

ip pp ti, 20 ; pflftr h«d to rrbcromtiric triiuajpntf't 5fl r^ hi avtcHi a 1 

SSvhS ^ n « lLi 'V adiuaMk B-1D o^ln 4 

m Tf ar UMmD wwiRAhrnr 



SPINDLE SHAPER KIT 




■ulti holdikiw* 



I sn b I tftefY Shirting vn ilbs. 
CcmfiBie Etii "Wil rtrti. rwHir 

Ugk* beads cftffls mi^ang:S. 'ongue- 

and-n<anve |OiPFt flC E*S> JS-WniriiV 

plans Hpt, -i^niieo- giMSfitf-lw-lilfi b®" 
jdiii'iixbl* -’r^i eonbitf. !«i:ck 
issenmiy fJhfls 1 * HP cr (ai^ fndtor 
SlflntLu d 1 2 tMjifc Cultcrg nriplabl^ 

1 D- WiR LIMITED 1SAHRMTV 



MASTER SET 

WOOD 

TURNING 

CHISELS 



High q*alrfy bMnng 
Eiblbfl* han^rblted ta rz^minq 
rrtttPHungir stasdaris. Sel nl ifi nduies r«n 
SMe^ throp palling k>d : . round nn^ 

5PMi fKjtn plus rnn inside lurnmq ~ 3 \\ m 
9 wppdon i[*-djK use 

l.a.i. rurtBfr Hf| HDJ. 

1 *T 18 THB UHmumUHW AMTr 

4-JAW LATHE CHUCK 

JtoMi aurkpispp iimiPp- ■•ibngi screws 

Cisi iron onP sipH c*ui?* 

MiM indepsod^TY!. 

0^ Elnftiri his* tifd 
ia*t Quisle- diarnff?4F 
diuckinq ? Ifi |y 5' m . 
frde (Rimerfri checking 
' f w R Fits at AMT wood lalhps m cifters 
WTpi headSlnrA t&rij*. IhreaflM 14 4 1®- 
* ■ A »h ts r maudtfl 

a/tlJBU i.D.b iitinnr wi.4ibs 
“ " 1 D-TEAH L IMJTtD WAHHAAfTY 1 



e« 



BRAND NEW 

# MOTOR 

DflVflldpf a lull 1 ri?. 

N*pr Gpaertf £MIH McCV — 

Irw use *ch P3*£r |(yj| ,n 

;niE ad Fuilt^ i.-J" shaJt. |7?3 HPw i 

if purrtatsd with anr A PUT HwJ {tU.H i 
, cfciM se^iafrlvF 17 Ite. f n.fc. F^ienr 
; Cgrttfd by ■ wit ftir ilmind warranty 




AMERICAN MACHINE & TOOL CO., INC., 4th Ave. & Spring St., ftayersford, PA 19468 

r&il Mr APpi^ituf FAClOflf ^Dh’RDDM hr Haul iami In prc«. 4lh ani ip mg £li Fmm I ta 4 30 an riiUi^ ani f Ip 13 u ^| 



SMART 

IDEAS 




If you're looking for ideas to save 
time and money — ■ while enjoying 
whai you re doing — send away Tor 
PMs eal^log immediately. 

We have plans for shop tooLs, boats, 
storage houses, campers. Scuba 
tow r ACV P log splitter, air compressor. 
Smart ideas in dimiture! Also 
dollhouses^ Projects the whole family 
can enjoy. 

And best of all — we offer a special 
and unique service — photocopies of 
past PM articles. What’ s more, we tell 
you the year the projects were 
published. It may be as early as a 
1902 glider to a most recent 1981 
solar garden shed. Voull have fun 
just browsing through the approxi- 
mately 900 different plans and 
projects. Voull find our GREAT 
WORKSHOP series listed. Also our 
SHOP MINI-COURSES Timely 
energy-saving Ideas! You'll see it all 
in our new POPULAR MECHANICS 
PLANS AND IDEAS CATALOG. 

Price Sl.00 



NEW 

EDITION 

order today! 

Send Your Name and Address with 
Check or Money Order to 
Popular Mechanics, Box 1014, 

Radio Gty Station, New York NY. IQlOl 

PcjHjlflr Meehan^ rf * pUfcUC-takrt of Hiarat MtftttnH. 

D Divmcan of THE tfEAUST CfieWwmor# 
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Find twice the treasure . . j 



in naif the time 



FQR THE NEAREST WHITE S DEALER 
AND A FREE CATALOG CAUL TOLL fre e 



whjtfs Electro Mtc& <mc, 



I-MHHW-Mll 

101 1 Pk**i*n,t Vall*n Ft*., S4Hl Hwi# r OR iJJM 



“GENIE 11 ENGINE 4N*1-Y«R. INSTANTLY IDENTIFIES MISFIRING CYLINDERS! 



NO mors wrro nulling Or hoi Sing&r*," no mem "llBCkS"! Juil OpWi Ihfc hood #rtd pdthlM 
NEW ho hi AUTOTECH TRUST- a raliAfc*e k\ sitto device Icrf mstan: ktenblicdlicm or misfiring cylinder;, -wr-ii-iMur a 
fwo cyflreter bike or a twelve cylinder Jaguar Also kw boat, tuck or airplane engines, gas or diestf 

FcrfymLirtee rmoney-tiac^ guarantee' 

FREE! With iyv«y 1 GftJlE ordorwJ. t*C*iva a THOR" 4 Spdrk k !ug and igmlnn lead taslcr 1 (Value 59 05) 
Send $19.SS i includes postage) to AUTOTECh TfluST. Oepl F. Bldg J-6. Tl 1 W ■ Tth St, CasLa Mesa.Ca 92507 
Cash, -etwefc or M.O . sorry no C.O.D.'s. Ca. Reshdenls Add Sates Tax 



Build d road 0 * landscape 

ya-ur Htsme.. Oig a Swimming paal or pornJL..CIear brush and haul 
firewood... Excavate for a paUQ, basement or solar aridilrOn ..Do il all yourself and SAVE 
mih * MitgruilFtc Sultatozfr Kil! Do jobs for Olbe-rs for Extra Cash I Buy Msguatw Kil 
factor y^dj/ecr & sswnblt «t in a weekends Send oow for Catalog showing Kit con^tructton 
and uses $1.00 or Plans to 'Build a Magna it ac your sell” Uom local materrals - S7.QQ 
Write to: STRUCK-KIT, Pep|.PM44, Cedar hur g, Wisconsin 53012 



FLUSHES UP Tu Sewer or 



No Pigorng Up Flaars — Installs 



Write McPherson. Inc,, 



Box 15133 Tampa, 



ONLY $9.50 * iSofflBfJBS nor rfYCUtecb 

ihclLKJe 5-3 00 posloge qnd howling. ^'ta lD 

THE RUY ALA CORPORATION 

P.O. Box +349 . Doyles town. PA +& 9 CM 



400 dtf Chry«l*r! Gets 79.8 MPG 

Install an Ffrd a A 1 ptcfcMfl topped 
HP0. Say Ewt y *>■* 11 with N& V*pcp Car 
Learn io btukl yw own high miieajj* 
cartuielw hM. Send ZQ I sUpmp Id 
H & A INDUSTRIES 
ROI TE 2, Bus 35-L 
Bowlins (Snr«n. Mt> (53134 



RUPTURE AmJAJVCfiS 

FOR COMFORT! 



m jl i 

inrt 



Whtu you jI i p into 

ujiw BftOOItS Appiiioa 
you ran rn»y hraventy 
rt-ffifitft djkIiL Arad day 

wwlt ur at- pJajr! Thinrin 
raullitin uaJd, lUCKX ]^JSD You buy djnrcL From Ihe 
factory - nrvrr acid in store* - l»w*nrnrf 
Only the hijJieiH. ^uukty EnateriaJft sod wurkflfcsfi- 

ahip. cEMpeeuily fur ohler pwpk who wish to imutd 
ucLnecuBuiFy opmLiociA for reduabJe rupLurt l Send 

for our Kft££ iiaupimMsd b«id«t t» ofeitg^tuifi. 

UADOKJ5 APPU ANCE COMPANY i Mrdioarr 
DepL ^ I , Marahell ., Mir h. 4WWH I'ayi W-: i 



BASEMENT T 



BARTLETT 
FLTFPIO SAUCER. 

Ultra Iir^iI bovrrrnft 
powered by ordinary 
la»m mower cn^mc^aEy 
t n biLLld-fun tu fty-ioro- 
plelc plans, kit brochure 
and aupply Bnureea $€. OO- 
Money Buck Gumnlrr 
write: 

HERB RARTLET-T 
P-O, 15 OX 1W-M 
illLVEttDALE, WA W383 



Free Handcraft Booklet^ 

M 3 >p (ilUarlii? durable srt ObiCClS 
jwiUi Purham'Si ftoch Hjsj rtalr' Pultsr 
Maid. uik. UuSpL mtit\ ar c^A it 
N dt n$mmah!< Ideic at pmsanaus Na 
lirnvjj nerded far lr*e Hand:ral| 
booklet, nn|. stamped. srN 

iddr^ssed «nve :jpr lb Ouihim. Bai 
Sfli-FW. Dei tlamH, Fdm 5430L , 



< 





WANTEE 


1, People who 
Mm own LAND 



Build Your Own 
New Home! 



?ht Mvtirfen 

• No down payment 

• Low monthly payments 
while building 

• Step-by-step guidance 

• Quality, pre-cut materials 

• Over 50 affordable plans 
to choose from 

• Land may not need to be 
fully paid for 

• No land? Call us anyway. 

CALL: 1 - 800 - 328-3380 
(IN MINNESOTA T-e 00 - 642 - 3200 ) 

T>»« s 1 nepreMrnaim* r>*» *Du’ 
fur m£>i4 irtlQr^HtOn. «^d OCupfXi In 

Wrt F.Q, &d« 3455 

W#irw#p44hH MN 5*440 

□ i-ki-£ bkochuhe 

Q age colnr rtflftlDi) tP 1 *KD encK>W S 3 DO Chw;k pr 
money dplder I 

PHONE fftJFVfiER 1 3 — 

NAME 

ADDRESS - 

Cl TV 



COUNTY 
..ZIP 



STATE 

LAND: □ Own □ MihlhH ptyffitMt 
□ LPtittng 



Ul^ MS-0484 



Miles Homes 

M ht*if.bir Ot HOWES JN TE XNA TiQNAL.- 
QROUP-tht^tlCO CDHPOfTAnCW 

You're Miles ahead 
with no down payment. 



NEW PWOOMCTls VOUlSWACEX BUQ 
M iHlA OWHERS CAN SAVE. ***** 

ILSt RELEASED mnplr lev vtrj : M^uJl »m Titfr U»tn 

Kt^lun. uwini [Hhi% L: iAV E hv UnnEi L'jcmn I 4 hh !w 

Up t MtVjH«ViV 4 IPdf+T^rf. Ml N r# ftOUl N . ja L-J^i. i^-m- '-liB. Ai 
T-nU AtS HKH Lk>,\ Oh LllV.. Iln Li!- i hX^Is h.n j Mi,.r Twmt 

Up 4 UipIpjM insrotkin u EACH TeUL » -*j IX] IT 

YOUtSELJF v^u l«U SAVE up W 1 JW W 

lUALilUt hv uivd^ wi>. Iv k 1 V ti "Stt ■. 1 m htt*pthx i4 >l'lu m>- ii him 
kVHJ -AT. L-L.-H fesnfc >.-.Hir jwn .mi ITi ItiT EIIAI tAhlh 1 ULSK. ■ i Uw 

Money ^ ■.«- sa^i l^i xrfs nu s-w*« lipmih 

-4I F N, W i'I Jlt T'2CA‘fc 7 + dhlcrt. *; J LT L |KA . jll .* 

i "hj-i L ..I Wj-jw 1 . 1 . i| J.'.' is- 1 Ell IXi^ibuton rs*2 Hoc l£I7 lU^+nu BmlIi. 

FI. rititt 
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Band Saw Blades 

Now finest imide-in-Ajnerica 
quality costs up to 50% less 

For fasl, accLrale 
cutting in melah 
wood or plastic, 
our premium 
quality blades 
d.ru iiiude from 
ihm finest high 
carbon steel to our 
own fKac Li ng ^tajidardiis ^ 

Precision set, filled or milled 
teeth provide clean, sharp cuLa, tongEr 
blade Life. We've got the blade length 
and tooth ntyte that fits your saw and 
your cutting requirements. 




Ask about Our new bliuJeB for popular 
bfeueh-top hand saws. 

FREE. SEND TODAY 

fur price sheets and Catalog 3ft F 

Name 

Sireet 

City State Zip 

The Olson Saw Company 

[/ . 4 ClVi'i'L-.'J Of Hi i'fiT^7R\F 5 iVT 

EJ BUM.CT D 6901 - 203 - 792 -Se^ 




PROFIT IN WALL CABINETS 

You «m o*rn 4 weond meame 
milking fsfcJrfy-COnsIrtJiLred oolo 

nifll-siyle wall cadets, kom in- 
Mif.>r3n common pir>e Send 
Tor step- dy-step plans cfI 3 tra-si 
sall-ng alyles S6 BOX,' ART. 

dept. L. box sees. WOOCK 

RIDGE. ILLINOIS G0517 




PortabKi Slum Clianar N 

filsun in €0 MCG*«JS 

Clean 

Eoflln*!. air Filitrt. L*wn Haw*rt 
1 V«Jr guraMe* un 1 r B ton. cu>i5 Unea 
nquiflscao proppn*hi*fl Waighl l»Ea 
Aumlwy pump f&QL^ed on low *at*r 
P*H*« 

W1DCO MFO- (l#C- F C*pL H-14 

wm B™N*Y Jac*E0i\ yvY 6300y 





HEARING AIDS 



SAVE $$ 

Alt-ln-th«-Ear Aid will l>*lp 
you hear and understand! 
Try 3o days before you buy! 
No ulatman. Free catalog! 
RHODES, Dept 1W-I. Brnokpurl ILL OHIO 




20C is all that 
stands between you 
and the career you 
always wanted. 

Independence. Freedom. The opportunity to get as much from 
your career as vou put into it. That's what working at one 
of the 6,000 CENTURY 21* offices in the US. and Canada 
can offer. 

If you're bright, ambitious and like working with people, 
the CENTURY 21 organization offers one of the most compre- 
hensive training programs in the industry. 

So put the power of Number 1 to work on your career. All it 
takes to get started is one little stamp, Now isn’t that a small 
price to pay for your golden opportunity? 



Put Number 1 to work for you.' 

] I'd like to pul the CENTURY 21 ' system to work nn my career. 

j NAM E i 

I ADDRESS 

I CITY STATE ZIP ' 

GnfcJK - 

in-i m i mXt, 

C | I >ih isry J I linl Esi :ii +* i 1 irp h im ! n in as rnE^M' In r I Ut- \ \Y k ,1 nil ” I fidm artci 
.ifSVnlm l!| HftJ l HiF|Fil-.iEjniL. FLi 1 1 1 ; 1 1 1 P]i|.Himi]iin EmjrJiJten 

em 11 < imcE ts ismns dently ms eh ash uperatem. j 



Mail Lu: 

Century 21 Real Estate Corporation 
BO. Bus 37275 
Omaha. NE 68137 

Or call toll-free 1-800-228-202. 

In Vt,™lw.«<ll )-SQO-642-*7SH. 

In Vlasta util I U*aiU-all UMX>JUV!-m)n 
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CLASSIFIED 

ADVERTISEMENTS 



Sophia CiTonowicz. CJassifird Sales Manager Kathy £usumajio r Classified S*tyice Manager 
Rate: S5 70 per word payable In advance each insemen Minimum insertion Ion vverds, 

Snl4 faco taTtfialiaed wtirds;— SI 00 put weni addlitofiaS (First wotd s« in Bold Face at no osftra charge tip Coda Free) 

The next available issue to place an advertisement in America's No. 1 Classified Section is JUNE. The closing ts APRIL 5th. 
Send mmlKinco payable and order io Popular MwhAnka, Classified LXipirirnimi, Wi^i 57th Str Mt, Now York, New York 1003 9 
PIeki^q indicate Heading under which ad is to appear. As a consumer service and in cooperation with ollt mail-order advertisers, 
who use post i-i £ fire box addresses for their convenience in handling your order, Popular Mechanics 
maintains a register of such mail-order advertisers containing their complete names and street addresses. 

Advertisers using P.O. Box number must furnish complete name and street address lor our records 
To avoid delay m the publication of your ad, please: send descriptive materials with your request. 



PUBLISHERS MART 
BOOMS A PUBLICATIONS 



PUBLISH Yout BOOH 1 Jam Our successful bulhtr* Purita- 

ny, adrtmsirg. beauh*ui bocUis aji sutiecfe nvrtert Send nor 
lad-Mled booklet and free manuscnpi nepert Canton Pww.. 
Oepl PMO. Fiftn Av^iue, Nr# Yu* IQOi 1 



FREE CATALOG 400 SELF IMPROVEMENT BOOKS, 
Dept PM4B4 Bo® Z06. FUnl. Mi 4&W-T 



AUTO IWJUFIICS^ Pin DOLLARS IN YOUR POCKET 
EVERYTHING REVEALED NEW. Pmmal Guide ToMBk-ng 
InnurariLD C*e*iaPrt3 Pay YflV for YOul tnflJftfl* Proven 
Imakrabto Rush 59 95 Pace PutHighnig Co 77 hra* Si 
Evil* Z71. pi^denee fu CfZWK 



PUBLISH EFlS' OVERSTOCKS, BARGAIN BOOKS, ? 000 
illkrs. all autffcSS 1 Fi« catalog HarcufUm. Se al Clapboard, 
□anbury. CT 0661 0 



BUDUMG FOR ELK — GftEAf m fh hunting boak by 
e&JHTl Dkigtit Srt^lh b a whwE-tn, whw-lD TO Chap- 

ters. 162 pagss. Mpmy prtkagrnphss Monny LatM QiafirAfilKe 
SfttiS Mltmp $14.96 kard«rtr pMIpoid Sl0r*>da^ 
Proras. Drawuf B02. SltvEhtiviie. MT 59670 



SPEEOT dt]Ufiilb.T, Quality mallcol n»UMbfc by nolisliu 
phyvowi . ??D mejs pKalpmd 16 95 eofl&ack 114. 95 
httidbatk. FREE BROCHURE SILF-HEALTr fit l fa* 
127 ftur drtJvtt, MO 65546 



FREE BOOKS, MANUALS. PRODUCTS Details ZSc 
*su*m. Bo? 5623, Kerri. Washington 90031 



MAKE MONEY Putting Your Own Ad ShMt. template 
Soc^tot $5 00 Dflcnno LBtf . PO. Ban 2031 5 R&rtO. NV 
5351$ 



WIN In Small Clams Coun Step By S<*p BnMrucSKinH Fa 
Ertodlkf Caa» Propwahan, Courtroom Pmer'ilaltor-. Ftiflal 
Ut^lakaf Ta A raid, Wrlflan By AnUtntrp 59 95 Jelaria IftC 
17351 VanDimn, D*t* KK3PM. Van Mays. CbA? 9M06 



telephone handbook, -convenient guide to 

OCMT-YOURSELF TELEPHONE WIRING. £1 1 l EnSh 3N&. 
JACKS AND ADAPTERS CATALOG $3-0Q. AMIT&PU, 
5560 Camparu (Jrwn Rivorsda, Gal torma 92509 



MENTAL MATH Ibr ALL AGES: Unque Wpyrigtued COm- 
pi.itaUnn mn'hori Eduualruidl tt-iU lur. 1 12.95 ti p CepCaCGO 
Utfrtid. P O. BCn 205 Attbifir PA 19002 



A GOLOMNtE IN GARAGt SALES , , ■ InlarmaEvn BoaMn 
frt You He* Swid J4 CO Mimmmds EhleTmiaa. 1 1 9 

Kyiw Law. Enwmm Al 350H 



LlOuidmllQN CLOSEOUTS? Buy nona brand pdOnClS al 
bokrw doater bed 1it?m the- fdlOh'S ljnp«E£ liQuiOB^ 1 WkM 
rthecy. Many wa brands. ESuiWir Wnia Adv D«fri 
F-461. C.G M 6 Co L^^IOT fifiOfi Sfih Avo N. 
Minwamlifi. Mn S*Mi- 



FRCl&oqk ProptiBl EI|oh Coming Bfctan? OlhBl PAagHVlO 
Chipnh Dupl 63. 481 Thiriwn R&Sd, RocWster. N.Y 
14619 



AUTOMOBILES 



BOPY PARTS. Pewgn, AfTwicnn, C»ni, Trucka CaJInkig 
SJ ."Cl Oer n. P Q Bar Km5PM MirvkSafkSl>*. MN 55*+Q 



VAPOKARD1! - FANTASTIC New Vap<* Carburelcrf' 
OotlMla FREE ■ D^Tst R4. 72D Jordan Rockford Ihnraa 

e nos 



IMPROVE Mikage Ehqihc Lrttf 50'- 13.50. Bofiyar 

Ccnaurwri SAYAea. 31 1 E Lccusl BbWvar. MO 65&i3 



NEW tor Aotomotwe. A^an. 'Mainne. Lndoilry. Reew. a 
FUEL Water SEPARATOR FUNNEL ™t>' paiamnd HT ■ 
OflOPHOBK Cy^nAical Elanwnl i4aidnn Sump. sopara&M 
aotmtdqt wAiei said nnnamkiartti iiw. GASOLINE, 
CHESEL KEROSENE, and TURBINE FUELS Undue 
r*1or mg(pna: uatKl m nHny am^iH nnri mtnn# niFmiiing py** 
tom 15 96 cnch plus Jl 05 paslogt Fla Raa. 130 I ax, 
heaaa-^i E-ionr? 431 Sh#Bi BNd., Cd«U. FI 32922-7249 
feelers catalog reiser ^qmnas -nyiNtd 



ROW TO BUY A GOOD USED CAR. Top Selasmar 
ReMein triad b Saema 1 2 Yea?^ Eapeasrce 5dlirg Used 
Cam Can Sava You 115 Sand 13.00 Ima^nalifxi Pius. Bo>. 
27190. Golden Vaiey. MN 5*42? 



SAVE GASOUNEI1 Bypass poUuikin davKiet - easily 
leveisitty 1 Pasco i|Ga-*| Ledfangeviiie NT 1,2540 



HIGH M.rtjaije CeiDufMOri. Fr^e DaUiia. Bar 89. Diape- 
Lh*n 64020-0569 



INCREASE MILEAGE PERFORMANCE EXTRA IH- 
C0ME--SCLL tor 125 OdRl J2 Vjppf l.-n|erior. S«ntf$4 wm 
clel* drlaH V Fnlrwprisw. Rnsr 3124, Apppha FL 
3270a-C?1?4 



RUST PROOFING KPT feUniwI fnshuefens Fflbnrafiod 

Plug* P^lanA Appaular 119.95 Lamar EhalnbUling, Busc 
33 14 Grteil fliy, Wl 53*06 



SAVE HUNDREDS Campwta Haw Ta Aula Body Bock 
14 95 LttlWr Dc«„ Ek- 2314. Glean Bay. Wl U3DG 



CONVERT Your VDY&wrtgan nta- a Spotr. Dur- 1 Far puma 
sirrd 14 00 Ta. C Warner 16 Wrrdaor St . Nunduh, 
fesbane. Ausirilia 



AUTOMATIC hm I canlrd trv on \hn s^uplm ad ml Ulia doe 
warka. Sami 51.00 Mr iwforttiaifri .n ASSOciafiM. 35 Galas, 
Hamilton. ONa 45013 



HOW T-Q BUY n rww CAR ar TRUCK fbr h ciw ax fl 00.00 
avE-r dSalm ckI Send 13.00 tori buyers guide Suyn a Gutfa. 
Bu« 201 flenea. 0hig44ai7 



AMAZING POWER BREAKTHROUGH! Up Id 50% 

iritofaise 1 Newapqt>celrDfi orp«ovan1actviaiogy J usa ine^pen- 
iive hou whotol BLigpiws E asy gaaranreed mgfFudwna 15 00 

Milr-nqr RflaanfaPi WilOl Sl.iln Bmaa. Idaho -^3703 



AMAZING VISIBILITY In Rad Wralhfr Wrih Ram* Wind 
ahied Tiaalnrara 1 Fioa fempto Ran-APM P.O Bda 91, 
Bbattod, Wl 539 U 



NEW FUEL REGULATOR e™ ™>ni>y. TR 
AUtoHnaCm Inc Bd->: 13511 Royal Dah MF 46066-1353 



CNfiStL Fngma Trat*ta S^PPlirg Gudt $5 61 J. P G 
ErrlmpruD, PO Bfri 3EJ3, Corvoa, TrcAa 7T3Q5 



INCREASE mita^igri fiimpki ^nrUryi adiuplmnl book^nt 
T-B 41 pvowen Sfnd 13 00 Mkiweftf FMweanJi &ii t 34 A 
Bunion, Kiinua a7d20. 



CHRYSLER 40q C J pan ?g fl MPft Naw vapf^uar fen 
burqrfof Faay b Build year awn. Smd Slumps. KflmsB, H2PM. 
Bcrwlmg Groan, MO 63334 



NEW 1HVENTI0N Eighty UPG U 00 GmipfwJ 
Mrn’ycrnh 1'3!VJ W4 7P, Denvnr, CD 6021 1 



OUTPERFORM Qlfvir Cara' Dramolicaf y Impnmid 

Thmfllo RaafiCHlSe Ahd Ecoftoriny 1 Ma*iu4t 12.95. TTierfriQiurte. 
EkH 1595. Cwnbrildpe MA 02233 



TRADING CARS DON'T BE CREATED Can Qhrt- yDu 
hnadfl in i-elw* Sand year model mgAV Us* BJI oquip 
mart odomeier reading wr*h is 00 Serf Addreraed Slumped 
Frvtilppa L M Molars Eboi 3573 Shwurnea tAdSuan, Kinaai 
66202 



CHEW AND GHC LIGHT TRUCK GALVANIZED STEEL 
ROCKER; PANELS. 1964M964. WELEHHO OPTIONAL. 
312.H EACH, PLUS SRtPPlMG. 1&D I4n»e, YptiNnli 
Mirmgnn 4619?. 3l »34» 



ATTENTION— GUN LOVERS. SPORTSMAN. Make yOrf 

gun?, slqcKs todjfi , Irshmg KKJipfnefil. iao* like ji«w. pfWeel 
Ehomloa- Srlrcnno traolBi* ctrOi $4 00 Mani^arlurng 

6107 CHd Coil ihS vi lie Rd Fajrvmw Hatghia, lllincua 62206 



MIEXjET cars 



1 929 Font: Pn_fcLJf> 1 ir Scaki $95 00 Loss Engirup. Inlrumn 
ban And Pwna $2.00 5thm*edi=i FH 7, Bcj 136 t4amsan 
buig VA 2280 1 



AUTO SUPPLIES i EQUIPMENT 



HYDRAULIC JACK fepa>r MnnuaJ* Mid K4s Cataloq 
$5 rtyrtrmn: Jack Inc . P 0 Bo* f&. AEcerd, NY 1Z4CM 



GUARANTEED. Ra^jfnr Glop Unh $1 SO Plug 50c fe.p- 
png Cl Dialributng. PQ Baa 1$?5 Rnaamwl felif 
91770 



ALTERNATOR Ganarafcv Hefeikdinq Boce f™ 

Hodahmd Engmawirv. Bai 2CD34, Lus Vi>^m NV H9! ?f. 



PARTS; Afmy Jeeo Find iruck pads Spare fiuje A 

Fqupmprtl fe P.O iSga JSl. lesinglgn KwrtVdkY 
40401 JJ751 



STUMLCn SISEL O 0 L £ MOT RUST! Ayaignji* F4g»- 
STAINLESS STEEL MUFFLERS PIPES Anwn^an Madfl 
rail, ia-GauL?f All W-Jhtod MuHIa^ MandrW-Elart Pip« 
Fre^FlP* Da^ffl Fl>t PERFORMANCE and ECONOMY, 
fern ta L44L BORLA INDUSTRIES, 2539 Saddle *v* . D *qrt 
PM. -Cbmard CA Hiwnh 16051 Pdi- TSM 



amaZing all-FETAOLEUM PRODUCT ^edaoH weer. 
ingrea^pe f^ef etPMncy a GUARANTEED 10% Ffi» mVv- 
moltcm Mart Juslus, |lO40. LjikMirtjrt Towor? fefrt 4p0. 
Dart- PM, Ancharag*, AK 9^403 



GET The Fki-i ap&jI TheNHjh Miiee^ Cirt>ure1o«. Wine: 
feudvt Bcwhs. Ra 1 ■ Bee 43. Thcro. Wl 



FACTORY new— HDA tH AM Fii, CASSETTE 1M HIM 
wrtfiRuin ni'Fquaiirer$49 #& li 'frsciKjni Speakers ECHO 
BcO^slafa CBs EvU. Bax 1424M, Davor Dolmara 

19903 



CARPETS. I dpi, rtrOcha auspenarfrt (am tor ak can 
19-35-I960 Free c,itflipque Kafitet Alao Products 7-tP 
Mpnrw. feonlim. NJ 0?M* 60P-5P6- UJM 



FORD. CHEVT, end DODGE Iruck r^iwi SAVE 4D\ bs 
50S cm NEW lepiacemem lenders Catalog $J.D0. JfNifl— 
CkswxjrTl Ante Pa^i. P 0 2£4 7, JoJiel. IL 50436 



RECREATIONAL VEHICLES PARTS A 
ACCES. 



UNIQUE *v INSIDE WINDOW tv-AJfTEHHA. CAN BE 
USED m HOTIOtl EAST TO INSTALL, NO HOLES TO 

drill- Krrs$ *e *s m usa w,f. green, deft-rm, 901 

092. 5HALIMAR. f L 32279 



BICYCLE SUPPLIES 



BICYCLE SUPPLIES. Ba-qain CeUtoq 11 0Q. BIK£HY. 
Pini, Don 12039. Coele Mesa. CA 92627 



MOTORCYCLES, MOTORSCOOTERS A 
SUPPLIES 



GO KARTL Mimtkkat. ATV*. And Krlg Pad^ Enfpm, 
Lowasl Pricax 56 Paga Cu*nog |2 dtl Ralundabto Karl 
Worid. fepl C . 14B8 Mento- Avt.. Farf^SvUe, Ohto 4A077 



FREE hkvrdai. Mail Si 00 SASE GaMarrviwn SurpiLa. 
1 293. Paflaradtl, C* 95363 



l-CcnElnuad on nart gogai 



PO PULA ft MECHANICS ' .M'ffIL 1SH1 ^05 



MOTORCYCLES, MOTORSCOOTERS 4 
SUPPLIES 

pnre*dl*Q 

H».® Mini &ihf) kit^. On Karls Fm-non (-nr\ ir^s 

Tifm. QOcto, VAvM CMg-f 1.QD. Km 4 Kffa hit. 

W ea *3 iam, From*!*!, m dt§h- 3 MS 



GO-KART'S LxmmwMmr&. Cn 9 nos. Wfweix 
Calateg S’ H Lftrfem Daiv..,. |^r>M 61932 



&JCYCLE ENGINE, 17$ MPG 4 5 Lfcrt. £*9 95 &bfr& 
ft JOG YoKl Rftl . to ST, &Ha Ciy. W1 53SB3 



AVIATION, HAMGGUPIHG 



GYROCOPTER, HfivewaaR. UfVJliyhl Ajrb&at 
(10.00 AinsrMt Supplies, 7932 Ontario SVeel. Offish. 

61*24 



HOBBY HEJJCQPTifi. CtWfjpy SuflfrSwl 

hrtmpter otmpj 1 1 mk* O^n etnjct ton Malmrytte Ei»Q«»f ■ to 1 
i^HjrfU CO Po^rtOv*. Bin 67GM, Si. Henv Quebec, Canada 
JOL 2LD 



BOOMERANGS — INCREDIBLE RETURNS 1 You CM d£ 
il E "iLiiiriy ■ Orde# you* FREE Catalog Now! BDOfitefaingMflpn. 
305 FwfL JMtafirOfl iA 71 SGI. 



DESIGN BukJ AitjUar**. Hang Ofttefs. 5ii-«p.- J ^ PiAUca- 
bans. tochuta 20e. McCoy A^aft. izft20 S Fipwroi. U» 
Anqeiee.CASM&i. 

the neiqhborhooo boys and the airfare, f^ 

ffii^l*fincWI»Cf ftwiHrtDnl rf^TalJKa Lx*-m $3 Trt SM Unit 
PR, P.Q Baa 13521, Zinnia. GA 30324 



GYROCOPTER H Build, Sy ard- mainlj«!--i lttei \y gii '41 ul 
Iraltghl r,-h-,-c.- y.:jurse'l l Ribs when all l ; e ^rburtd- 

rd 1 QuAJrty manufactured HIM 1 S&3 3-vtew *twi^ Spec- 
rlitpJWnS with Pigbl leal reports, SI 0 . told fc>. Au^Cffllt 

CtHfj , Dm FLM4, P.Q to, 31047. RateigfL *f.C. 27 6 22 

THE WORLD OF SPORT AVIATION 1 mod i^XiNn' 
ai'/u bt»k id djjtH an me last-gi Lwi->g fcelff oF Bpwt aviari«o^ 
FOCUS 43 on 4 &B3*e typ^i flrf lP0tai|4tofitobillHS. intKJIW *rrfj 
£±sm*&e. ^arbisds arto jttrsIgtTts. IN- skills ™wtoed in 

buid P plans, ~. y |jt ft r-! rnaltin;i-5 used ::|>nce raqurMUntB. 
onginta. oi!rtte:.i1io’i arid sa H alv P'uIumjIy iluslraltd Send 
524 -W lo: Popular Mechanics. to 101 4. fletito Oty Slaton. 
N** Tort. MY 10101 



SPACE A AITBONAim 



ANTMjRAVrrV propazin Dev** 1 Prte BrdCtkJte. RIDA, 
Bok 173NM. Cor^L- d. NC 2K25 



HOVERCRAFT 



AERO-CAR Amaitnf Hov#f^aN wwty mm. -prdi^ry 
fioeNfi. Lammcmm* wigm^ poww Cmmm nun pk^. Hp^- 
enk tt«* forv» Fif'd hactoprd S^flwpyi; iTV*r larnd snow walssr 
Qsn>ple 4 fii ixtniinjcKm pfcia^ piki fcfacfMirrs $G 3 $. 
Aai^ PrTjftrlii. Bex Sli IflPM, Clir.'sn New Jt’se - , UM09 



HOVinCRAfT All Su« 0*4*^ S1.0D. Urtf^al 
hterverenth Roa 261 Cdnfcwlt. ill. iLns SI 242 



CP S, RADIO * HAM EQUIPMENT 



N^r . . . REPAIR ANY TV . . . EASY, WN». Re^ftHSh. RT. 
3, flops 601 EF, CflhUte, WA 991 1* 



Cfl RADIO Bafts, KlU. HodlUctbcw Catah^ SI W 
Ralu^atfis APS, PO0 263, NewifL Hi <m*Q 

POLICE Scah^ra. EtealCSl ftv&Bn&r hPR. to 1Sr^4, 

co. 3 sai§ 



Ci MOCNPlCATIW^ CQfW*^ &KS«, Ptana, Kr&. 

Cftlfdcci «. CBCI. to a- 4500 M, Ph&wips, AZ 6 r /J 4 * 



ELECTRONICS 



GOVERNMENT SurpluB uteiveis. Irana^mi^a. ^tod^r- 
iooeiMf^. |Mm. Certatog 25*. MasNva. NahaN. Maaa. 
01906 



BUILD "CHUCK"; lh& ROBOT FACE Thai boo* a-. Bsfits. 
Blin‘p.4. SfTtfas Easy To Ccrupiais tMy SoAfcwin Eirjjeri- 
W*G9. Bad*Q SJftack PflrtS RpfitHrrxl MOyth Mirtinui:kx SpnMw 
Rrcefriod Mi^ssigea CdHtifrkrtir kudruchDfVB H 95. Dt^ala 
SI. 00. MC3 Plana, flu* 24357. Rwrr=esi*r. Hev? Yorii TA624 



BOOST hoffB ^ad4S feGflflJDn siursdrwS!, d ir^ee Oomptete 
aa-vp- To totow plans.. S10.OO Vsr<tt^. to 1^03. 

Ssnfei Me^. GA m**& 



COMPUTERS Ml SOFTWARE 



FREE Sampta A^C j 3 mmiXKJis 4 M-T i^£h 4 A T R &^ 0 -dnvCi- 
Tirnrr.VlC-2C' trL^'aria. luIuIlh^ 1 54Mi 3 ffl&inpB. to 
S222 MAP, Sttfl DriSfO. 921 05 

SOFTWARE Almn CQMW VIQ26. CeMk^ol buin- 

rvaa. Bducafaon «K. 5*fidS1.DD: Komcwlif Konsultanti. P.O. 
to R Lak* aFO¥ 9 . IHY 1 1 YS 5 . 



m POPUlAfi MECHANICS - APflIL 1 9B4 



TBS-flO COMPUTER DISCOUNtL L&*Ml men any- 
#h«ifa. Prw pnee- fcai FSadK}* SKk^. its® n. Dei&ea Of.. 
wiAndi nj mm. «a»?-M 2 e 



UK Appm- e^niptflp- 00 and hru™|ipite 

Bfllhwras daim USSi 00. RaliarH P.Q. to 3361 D, 
5>ru?u j i9wEL-i. Hory^konq 



n-99-4ft CfWiare. Get yutx iree catalog ol new. ftpcflmg. row 
tost sor&^ara. Dynamic, to EflO. Hk»s¥Hla, N.Y. 1 1flOi 



COMPUTER TABLE PLANS, UNIQUE DESIGN For All 

Syst^ns Plans. Wrffi D^ni^d infiryctrons S 6 i£ DeAa Pans. 

36 P«.to Rdot ChiTOffl. Pwinffylyanii 500^ 



STEREO, CASSETTE TAPES, ETC, 



THOUSANDS OF OLDIES!: KU d In lircl fl^rprr hit 

n&m m* Iasi 4G yaa:?a isop, ceurtiv, f^,, a^d «ul. 

Send tz.l» inf catalog to: Arwniavn Pm. P0 to 65*55, 

D^ PU. Ups Anr^nlna. CA. 00066 



3 DIMENSIONAL Sdynd Frem ypyr S^lem to- 

rtmen lAeVt SiS 95 , P*« 35 .DC Ellei:l!. idu 1 ll .JM 1 , 
KY 41751 



TV A VIDEO EQUIPMENT 

HOT1CE: USE OF CERTAIN ITEMS W THIS 
CLASSIFICATION REQUIRES STAHOt* 
AimiOfl^TlOh 



VIDEO TApta. Crwsftp, S*nd SASE 

And Specify Caiaing. L And m Bov w. Homftslsad. 

PA l Si JO 



VIDEO MOVIES. VHS-B fi1* D*£. Cat AIP0 SI .CO. Thw^r, 
Bumfo, MD 2D754-0E13 



MAKE BIG MONEY IN HOME SATElUTE TILEVIS*0N. 

Be * D^r. E*tP UQjWO'W ■ WUOtt OO ywHy Sand 
si OS kit uaiuabtft rBpdd. Whd44iaM Satellite Skip^V to 
1W LaKf Dsp^fd. Ofl 97304 503-2*6-6335. 



SATELUTE TELEVWQH ANTENNAS onn r ete rt^4c-i? 
eUaui* 1w -WM cofiit#ud:*in by anfae* 35.00. Janaen 
tlesclrpnuca.. P.o, Boa 10SM, DuteJw. Or® 0?115 



PAT TV Amateur TV RECEIVERS, Whofeate 1u pUbke. 
LOWEST DEALER PRCtS 1 Fr«i Ekwhi^e' Se^i law 
SASC in- Jar*. -EL3 toan, Syite * iG5. Gtenffaie. GA 
»i 2 M fUW'WS# 



SPORTS FANS! Hs*¥e Gr&aS^ti Momienis In Sptwa On 
vidac Tapi? S-im Dateiis Sfedds GiarPaics.. to i CHS. Pdt 
W^kiflipn. N Y. nOSO 



SATELLITE Sy&wms. G^ld, S*v&, 0«tBb Send Siamiia. 
MuJtDU L ted'enca. ti^yr J !, t-UD Cadillac Ml 4M01 



FENT TCIHDWH * CkiKlr-TV. Sel&lk^Aiitecinii, Cum pUlei. 
or VCR tof !»' month Sum W&EP. FO Bon 510. Sparta. Wl 
& 465 S. Sens S 5.00 [rskjftSabliri fef «infefm 04 pon 



BOATS, OUTBOARDS, TRAILERS, A 
Kin 



EVINRUDE-MERCURY 1913 Easy fa.' kj£^S . . . 
SostS *teC [Aw* Pamirs ja.hansftrtg . Electa Manpa. 61 a 

Mefnsti Roed. Lynbrook Ne* 1 1563 



FIBERGLASS - RESINS - Foams - cktftf> - eppjcia* - wu - 
ate feGtefy pnew - CATALOGUE H 00 - l&oc* 

PLfTi FI&ERGLASSING" ^ UOS- Cl^ed!. l&Pl 
Atjuataiyf TbrtAwAiMi, NY 14150 



flOAT PLANS - FRAME KITS . PATTERNS ■ JHM ndrwtt dl 
fte*gna i Fiber gl;i%^ ■ Ste"l ■ S.4iF&D0l3 ■ Pcjwiijrtaasrla ■ 

(jjPjo&di. - Cano&a - Kaydks - RbwbdAti - Dudtbcas^ - 
rwxwa Hn&sseb&Hte. Pnovien ma4hocfs inckids ^sfruCiKKm 
napwtriaify Id' ^jfcpyr^ Prc*i 7 ^rim ^suha 1 Np Lofling^ 
5uc#iB4"- Faalannga - f-Peri; oaa ■ Hesina ■ Gkirri - Hoo*.:; 
Send 12 00 1« Hugs 144-pap uartiSo^ or S4 00 Akmail. 
IndmSw. ftw "toSDUiisSng S^ippAu'* Mwe. invarsligate 
m* 'toy Shtaki ."PnBy-G^p wpr?d, epoxy tio^bsuiidirHj sy* 
mm Manual *2 00 GLEM-L MARINE, 9>£2 Roseoens. 
to 7S6MP, Belllluwe' CA 90701. 



SQATDULDEft-ft FLAMS. Faflei^ Kay*a. Gama, 
-Pir^im. Fisted to^s. Du^Mx^b, 40 “ models 
toaksg iSt. OMUteCM 1 to 6?lC. fLnprawood. TN 

37 S 27 



PONT DON gsnd Hpysebo^ Kde hum Si.S^s.OO. irv^rfia- 
■jen S ? -30. 1 600-522. 1 50b Exl. 1LU4L- VMelBrcrAA, Ckia ad SB 
Col u^* s TN 3S401 



BOAT K ITS 27 baikeMko mudob POWER and SAIL 
li'-SO" VfeUdad hOarglfesa fiulli -decks to trm Isao^y 
^ss*rnw«s - ypg *o 4 iiii mdory iyc 5 fH«w Saye hai las- 
fecy bi.iR “nsl Nd BKpt>fi«noG nqiwB^. 4H piigp c-mnU^ • 
Jlffi Lsigfr Da«c 0 C- 64 . 1600 wa*l rtghwHry 
-flurni^lle. Mrtn&Kte 55337 612-690-3O0O 



BOATKITS - PLANS - PATTERNS - FRAMEPaCS - 
LARGEST CATALOG ■ 300 DuiQM i flO 
glass ■ Steel - Slnp ?naf-k.-nfl POWERBOATS ■ IrCmanda - 
Qyltoinii^ ■ Oyisd^ - Sp&tiistteta - Hjcfeoitfarwa s ■ Fluiv 
abduls Ifcr.isebrinU (KAYAKS CANOES LvgHl Swte- 
tort? ■ SAILBOATS ■ DflyUMra ■ Irfeteitit-iers Mi.lt nuln - 
FIBERGLASS MATERIALS - CkXk - Reint - Fuam Now 
*T1(KOV90 -EPOXYPLUS'' - ’'iPOJtYGLUE"- “EPOJCY- 
aURFACEIT- Wwdtpmy OMlrwbon - CATALOG S 2 .O 0 
iW.fflj AifFMHSi - inclMfim, Martaf^ala flm- 

iih.re 1B«^. AMATEUR BOATBUILDING Fitwr^ii^Piy. 
wf»d - Wood-EpCwy - SIM* Sti.OOl CLARK CRAFT. lfl-P 
Aguaane rc^a^aida NY 14150 



bOaTDOCK Modern Cmot&d Steel Cock. *rth F«wn Ffei- 
bition. Prslap iJtodiAar OonsSmdKYi Single and Doutee Sak 
R&ans H5.0O, inKhum SiflO jptwwn EJignssenmg. P . 0 
to. 96f! STActartOd, llliigcji^ 604fi§ 



MOW . . A Tr^and IN krt ^CfcjAlly « PiilbCAnJ 

raujidfi, bnTh tcmt'gn sjnd miiauatori. i^m- 

etecli c jtlLbws T immin^ at a i Irom inn invert; tAflft 

Dele t«m-N-tih K^S Wht* oute FIjhj Fowpr Pnxk^K. to 
197BPM. HtaChirw?. Kftnaas 97501. Call |31ft> S&B3S1 



NEW! CM'Vpwe mirtt^rjuwr plain, by BOL0ER1 Br^cbura 
Si Flan $45. L* Rpw«. 30i Cmqijwinfe, Palm HartHX. Ftefidb 
33563. 



KAYAK KANOE PLANS One sealer, s^mpte, strerng edrt- 
sHvchhi 1 fjwy. !\in in bgiid 1 &atart<>d bUtepnm. ike*- instrLe- 
Suni $B HI ^ P4, to 3*1fc YofS, PA 1740S 



CAMPING EQUIPMENT A TENTS 



CAMPERS, BACK-PACKERS!- Pk 4M W^sd Sgrr»ag 
StOv* Frpm Strap Pterta $2 &A Grtch 1?1 AtyD PyrK. 
Eu^ana, Oragon 97402 



MIuTaBtOlOThiwIj um Campng Eq&iipmeM Cbrr^wl? 

Gatalogne. Send S2.dC TD: Sates Inc., to 4E499. 

Oapt PM 44 i, CfiK^nar. iL 0 u $46 



OUTDOOR EQUIPMENT 



PROPISSiOWAiLqwjJity Ftets^igi^Ei s^d Haiam hgMt. m- 

a.1 l&r duldbdnrtA4. Part net ter mOtbnSlK, Srpdwi: $1 .00. 
Dad s, to 2312. SheeteiicifQ, Ohte *4246 



SURVIVAL TOOL kteAl Far The Qutrlix^YHm SMnhmn-! 
5teelPAany Feateras iw^iidin0actffhp^aS5 i6. Gi.'.nr;ipiR«i 
Ponkivti ErfleRJTBM, 29^4 Cal la Del Sen, Rancho Cc^to*. 
CASS 670 



athletic: eouipmewt and body 

BUILDING COURSES 



BIGGER. Ateiv F^ryarttjl s/-^b£tea - lanlarn Fun* Buukitr 

Unwmii, B^i 0694 A, Detimd. Muctugam 4 B 24 B 



KUNO-FU fiffl Lrwnnsi. S^nrf Ji .00 for Pasiag#. McUas, 

to 1755, Oapi FM64D toOldfcj, H^mhh 



BODY&UiUMNO Equ 4 ?™it Ceete&tg S2.0ft Decsaffkwi. 
1944 Wail 7th SlTHrC. 5. Pfcil Kkrir »10J 



TRIM TUMMIES, WAISTLINES 22 E»*y E«i am Stepa 
£3 95. Lucadamo, P.Q to 206, Baafrfrfi, N.Y. 



GUNS, DECOYS, HUNTING 



GUNSMITHING COURSE FnKesakHiSI o«rwr> ^ « 
'^rtu^a. Ektte^l ■JfiUteclidd in mottern laciWtes. Out 3Sln yMr. 
Write "--l»Ry. PfNNA aUNSvifH SCHOOL. 612 M Ofto 
ftiwer Hivcl Avjlcn. Prtlshu-gh, P^nna 15202 



BATTEfflES, ALTERNATORS 



BATTERY REPAtFt. S-^rtp-v «»dUmiC«l wdy k> yrty te 

EARN EKTftA CASH. BATTERY Rt paih, fit 2 Mvithon 
Wl. 54446 



SENTRY -$£(WA!Xtt$ wrifl-wtlhOul art^ilM bif dtoureig. JL| 
Emerpnaes. to 593. OshAaab. W^ccm tfi S4302 



GENERATOR FLASHLIGHT NnedK t4e R:Hdi4J!; JS 9S 
P H Sl.&B. Finchte Braver. Liitte HSwktfwl FYirtftat. 
46053 . Mteh. 4 ^ Ta*. 



BATTERY REBUILDING SCHOOL 



BATTERY R*b..;f|jing T-JrtU j. In^^vui, $r^.0n Mfln:.fll 
$66 09 . framing AyailBiUe. Sun BaHayy, 1341591 , SMmnfl, 
Flwda 33 B ?0 



ENGINES, MOTORS 



NEW Eagiifie* Fur hL>A®a. TILLERS, EtC . Fatsaslt 
Saving! lilustTOleS Calafag - £2 <Xi. ^fte^mdafite Ftrsr Ofdar .] 
Drscpiifit Ergin^s, to 1®!^, Ashland, MO #50^0 



TOOLS FQR SALE 



HAPHfifCN. Wwfnw^. headlUJfhf tlMMl^ no 

.'larisi itgjrii- wherever you IrcH iqfthfewgpti rptH a* fiad&riqr, 
$9 95 plus $1 .50 £ H &®Kl Ideas MfltYffSng. &00 0*d Country 
ffctad, &avtim Crty, New ^ofH 1 1530 



SHEARS col fttnXRl* anything i'eel. wire, shed metal, 
*alhe- Sl3.00 Llu.nS Cohttr, PM464A, £ Hinkle Court, 
BdrtMmTLi^n, N.J. 06505 



UPHOLSTERY jfWIWG MACHINES 



UPHOLSTERY Spflg Mkhinw wrtti W*lkirt 3 Fwl. gym- 
plcrte rrvidy H5 5439 00. Made PW2D0- 

AC BP AVAILAfl LE FROM YOUR LOCAL DEALER. (3 GTtfer 
drfeci (Master Charge-Visa) Dal*? Mfg inc P.O fen 
121 ID, Ld&bocfc. Teaas 7fMS£---Ptig™ i&Qfi-j M4-6774 



MACHINERY, TOOLS A SUPPLIES 



H" PLANER, 3 np Muter (8(90.00. F nto Inlui SRS 

Toots, SO Kifobreoh Circle. RocfoftVac New York 14612 



BANDSAW BLADES, Any S7i= . fewer TlXH* 3 Shop 
Toots. Ff&a irtMfllure. King Sew. ft54i TidiewBl^ Dnve. 
Nortnlk. Vff^nia 23MH 



CARBIDE- YIPP6&- CIRCULAR- SAW* BLACCr. 

RDLStER" HTT.Lwgfit Wnrifty gl Sty ton. £L-^ Tup Indu*- 
frial Odlity. European Make. Or-Kr Difeei Aral SAVE! d Cara 
I of) Phfin V 00 I F: i : - 1 . ■ i Ld :-lT 1 1 ; SHARPCG, 980 Ali*;S£ #2, 
Dowrtfrtw, "ini M.'U a®1 



LOW-COST DRUM PLUG WRENCH. COPYRIGHTED 
CONSTRUCTION PLANS $2.00 Meworier YiYench. nti£ 
David. Normal liimpis 6i?6n 



BULD a COMIhJT»LCOHTT»LLED nm«i U» En^u 
ar intcamahon fi 00- -GEnvuter COrfrpftpd MseHw'uMy, flax 
113. H**ins, QH 43525 



BELSAW SHARP-ALL OWNERS - -Save 10 30%*rt nsmfr- 
twHi-wiwi^sRls J iifcl behi .jMinb F roe sasaksg IrniK-Jie shifr- 
mtinl WixvInnsKler Dept. H35, 2649 Terrace, KanwiEi City. 
MO 64 IDE 1000102? -6651 



SMALL FOUNDRY Fumaoas. Sufiptie* Flee Merfllwe. 
Pyramid FroJhi«S. 3736 SsulJl 7th Are,>rj*. Fhwniii. Anron* 



S3LYO Hardware tftft Pag* Hard 6 few Topi Qmadg 
fl 00 Deftf Phl-4-4, 2205 Richmond St. PftikfeJetijhia. PA 
19125 



4T METAL Gunifcg Lath* M7.25. Ta^, 150*9 Proctor, 
industry. CA 91746 



STEiL.. St3K8. Aluminum. c^lulixj 3-1 .00 MEM. 3719 
FiBmgrfl, Chk*ff* SL ^13 



BOLTS. SCREWS, TOOLS. WHOLESALE. DIRECT. 
Gufrrirtiwi CdAB SI Wlfl^jniM^I C*tw*X D»t. 44, 
ion B5-. WTOrmat S31D* 



1400 Catalog* Listed arel DescJitMd SdurE** fef Ewery- 
B¥fig ^paatr^ble S4XK3 Madertyg igjf tTS#. F*.^ QA 

wax 



BRASS, StWt.AJummurn. Bcatnlm, AcryliCv NyUm. T#^n. 
Nfi mir.T-Lim CarLudg |1 CKJ iRfilun^iibtr-i METALS, B*k 
113W, Clayton, MQ 63105 



FREE FUUHLHSHT DEFER. RECHARGEABLE. P^tUSA 
Eniertprtsafi.. Eton 6307. .AUaany. CA 34706. 



STEEL, Alumttkjm, IVa»— 5h«1. Bar. 5^iop SmjwHib*. 
Ft am Wrte: CEI, HRi, Box 163. Cawipi. il 6h£3 



BANDSAW BLADES ar V SAVE 2630% EUROPEAN 
WiiKxt arid Met^J Wfflri*Mg Mactwwty. fsee Inldf^at^on 
SLrtfoUt M^inery. Syfte ft it Shota Road P^tOio^, MY 
1 1772 



TOOLS, tfty.M. !?crtwa. Hin^B^ -Lucts. BkdtM PAjnl 
EBnidiHs Work Gfcvea. Buy DrtO. Dealtrr Inquiry Pnvfled 
15 St . Yfcrh. HV lfflflS 



ENERGY SAVING 



SOLAR. OREEN+tOUSt. AND LnLRDY SAYING 
PRODUCTS CATALOG! 

COMPONENTS. C0np*K* 69 p*^ea. 19 «n> 

wt*. G mf 1 1 ph ye»* On»f tiwi^- one wciwd 

0Oyrtry‘& Mir^ii3i #*n#r ^ s-ving snad cm^ houaE? 4’ ,SQ 

pnnlcKa^ Soinr CuftxsamdDii COrpufHliOh Onp\ M. F O. BO= 
237. MAAChattet, Nri 03105 



SAVE On Cntgv Cti4t£. Free Lilakig S-O^i hoi 

wpfer sy^i emu ast baa Ihertwrata*. heel iijai. dertdo'i. log 
spIKse^s m6 mote. Ales strfJdNtBi t** ^ Rf . u^4son«v 9*4 
ptTOKSjeasrri mcwIy WnrN: HtR^tn Co- D*t^ #1 7- 1 63. 

iteroon Hansof, Mt 



EXCEFTtOHAL Pape^Bi:k *tn hgmn Fn^gy Saving idwu, 
SS TO Suctus SyMo^ns. P.O- Rfl* 79 fl Chanturkin. IN 
46 X4 



HOMEMADE Inpt^manaot^ t^ter, PUm? $4-0® 

□ava mdgisi. Rt Jkv lit -GA. 3&4S2 



CHEAP HEAT FROM tOUH ATTIC. I'nncpennw. dqmnd- 
a^la ayslam. P^ns Si 0.00. ShePabarg^ mO Mc*ftchgi 
Lane. Otvafflaresoga. TN 37421 



STOP heaiir^ Hit greet Cjuliiy:rs »ifr y.:nti cfcXf^a clryti 
hwl yr?U» fctaSrtep- «ifffia3|d Plgj^s figr |g tMjdd hnar ifsiietuw^ 
« si 00. -SASE. S.L. Pelrtrrk . 1«,i RR2. Qm GW**. NSQ 
640 75 



WOODSTGVE THERMOSTAT ChftiWnS Tempa^alwes, 
leu wotri. flOftriecitMte. Bern i04, Mokskimne. CaH. 
S52454J1M 



ftAVE 50%- 70%. €*■. HMbnpCMtino Coaaa Dwarfs a«xl 
ScLtnoe- of Ma#!affial5 S3.SD JNH Rpyae S. fe* 2^4B. 

Stmyv^N. KY 4fl06S 

REDUCE CENTRAL A'C BILLS. 5«e Iwitadone. SftSE. 

36 16 Peppedie# Odumlxi*. Indiana. 47203 

SAVE cm AC BHIa Dffla^ I -i to Aowrean. &ot 16266. 
Jswrtaort MS X2X 



LOW VOLTAGE UGHT1HQ- SAVE BC% Replace E*p*n>- 
fr+ve SeaHscp 6*arr &t^ba wrth Low- Coat S^andaid BuMk 
C hAefc. Easy. SaM Kit tor r» LrnNa Si F-9S ppd. Thrill- Lite. Ekw 
73SE CromoiiBP.CAa^SMJSS 



SOLAR A ALTERNATE ENERGY 



BUILD SOLAR WATER HEATER Set^ Bans Hft.M. 

HichartSS. 347. Cr^nsHKd. NV 3<Bl7 



HOT Alft COLLECTOR, Efbowil. Pne^en. FVtJtesa^naJty 
piar^ jip Mat Solar. 2i?4 joensi Ave., 
Hi./rmtH5fr>wi!n, P'A. 17036 



RECLiuBENT ftiCvCLt PLANS* Cd^ilWB^e. Sa ter, 
FikR Step &Y EnafcuOdna frgm otd brkea, SsftSi 
HPV, RFD 1, Dm fMA WaSdC^S. M*h* &457J 



SOLA R Ernpiuy fee*. Si OB- S200Q- guide 

ip ¥^lpr ©n^fliy SI 0-95 SutufAcfcn gunr^evd. %t Now' 
Sypcty Eaain* Mstue, s7 Si. AL e-PrAd^ra. L-Mltown. 

P >1 00949 



HEATING, FUEL SAVERS 



NECA Csat Iron. Add-on Stoats. Prse LAaralure WOM 
HtflhnB. Boa 6ft 1. Wir^d, CT mm 



HOT WATER Fr*mi Vwr Wd«? Plan* (10-00. S«wl 
Errtflr;jnfitK few 437. O^ran City PA :649-H 



home Craftsman 



TQYMAKING tar run, frfdlH-! Umx m 6 FlfSIh 1 Pa Mrm. 
supfii«ea. *twata' Ihlafinasich Iree Uo^av FQ1BO0 1123 
gaNtSStywfl. LCRU^^e, Kenluaky 4^204 



OVER 73 PATTERNS! E^dy M^Yig PrvIHw^ Yyr^n 
Gift*. Toy?, I44 uS4N>M A&ttMmwi. PLUS Shc^ Sw^W, 
Only 15.00. ACdfUFK (F^4*L BCir 262. DAM'S, HA 31620. 



J5 WOODEN TOY PATTERNS' Car?, Tri^fcg, Tr^n, Mr 
plaiHSv Eilflirmrtrt! - Only S5.00! - FRANKS, IMHPifl 
9«B0d, fe oiw^lle. MS 33629 



WChDDEN T$y Phl^m and PhHbwis Fwi VM1 Wrxx3 Calling 
Si 00. Howard Co.. Qtpl. PM. fee 442. N#w AtWhy, IN 
47150 

YOU CAN BUiL.D Fummjnfl.. Toys. Acceasmaa and Shoo 
Eat^THWC Frv^ Fr«9 Plpn* ItomwJ CH&^)g TOO 
Hams Send St 0C lot Detail Misym SaA». Q»k 2J31PM, 
Mesa Atisona S5204 



UNFtWSHED piLl'jre f-ame mmidng. F*:lnry dtaswud 
50%discbirfitt 200 styles. WrUe. Japs. 12fl-PFSMrtM*yih, 
Hopn,™. MN 55343 



MAKE TOYS- Flam. Kjfta- Hardwood Wtnjeh. Pads, Dsw- 
<KS- St 00- 0\*ny Jfa# Toy#. Speheftf. Chmo 

437tfl. 



WORLD'S LARGEST CATALOG? TlVac \xiwd* 704 
pages. Evany Tool, Supply. Madiiae i^yir-ebU; S3 DO 
FWimdatte 'McfltbgBa. PM-4M. Johnson City. ?*w Yort: 
I37SO 



WOODCRAFT FATfEftMS-., WlndmAs. Ws!!Jng Wei©, 0vd 
HUfciW?, Fwton, Flying Ouch, PtWSint, OoWPOr Ptanflgff®. 
CalSIug 11 00. Dal MTS, 1194C US. 27 Nu-m DeWrtl 
Mscl^gar 46630. 



CATALOG FULL-SlJt FURNtTURE PLANS - S2.EJ0. 
Het^ndnd wth feet 5.'de- r . TfsMBdM. £s4y American, owf 
1701 Fymftur* Ot^gras. 14£S Sftpnnflti, Dnpt CP-64, 
Evenalun. ItltfOia 602C1 



KtENZLE flailcry Cfc?Ot Muvesmf^. [ChiWt?t 4nd 
nan. FrfiwpnCjc trH. NPfflV Amencan. Bur 77-AFQ. Fm Ffiver 
OrPvfr, lib™ 60021 



BATTERY CLOCK MOVEMENTS, fen?*' wtvlmM 
pri™ BHtQufhEy Cartai*g *1-00 ^™fund*MF few 

29, Thoeneadfl. CtMinaelicul 36277 



FAVDIdTE WOOD TOYS, Pederw. Parts, Wheels, Calb- 
■>dg (1 Tqry* And ,kiy?. Bo. «U, Lyndm. PftW 

CARVE WOODEN BIRDS P& F : iC^. We Oh* Pal- 
lams, K r .a. Paris. Details 31.00. Lauarrhy. Bot 65, Paradtee, 
Mich 49760 

WOOOCN FATTiRNS- Caiafe^ el ower 50 ewaMhiM piana 
end lAiiidii^ nsbuctienti !df wood Ipys, lumiLtfe, ancgues, 
HPdnwrt Sandl* ® Cneii^dst^iJ. J.j. E^iMfpfsaee, P O.Bo^ 
i»656. Rwh«t»r NY i46tft 

WOOOWONKERB — 25 Full Sue Ftaiu, ar - 4' Toy? - 
$5,00. DACO. BO* 141, Weat^tnd, M^h 46155 

RADIAL ARM BANDSAW, easily pumt-un^nd, pawomi riby 
rndiil atm w laHe saw motor, iihdutiad boahMt Sand f4.5D 
To NMR Entsipnsca, *307 ^upsurte. Sah Aryknia, tx 
TMU 

WCobwOHKERS: -Make ft 1 00 00 a^ery Saiurdgiy mtfi 
ehisd aEtape" Complete fradrue-tior* 55DO. WDOdaoenes, Box 
T44D. Otegoe City. Ovgon- 97045 

PLANS AAflUl Sl-opat, Fwiitur*, Plontw?. SSOO 
PMnimat. P.O mt 159. Fultee. -6525^ 



AMAZING Pksw Rnq^wa M*i Pp©1 SSS.00 P.P. 
Swatgawav, Box 57, Micua. NT. 131 15 

”hOW TO MAKE INSULATED ROMAN SHADES 1 1 toiled 

DfftiMed Injtrucuqns S5 00 S.A.S.E Son ftiz3. KeuCteife. 

WlscDniin 54701 

PUNCHED MSTAL wan deques Malta ye^r own Ittw? dv 

pfSlem?. nnfl HVtiVfTiVW. Fp^r faypple (Mtte*Tta. $2.00. 
Bbid« MXiflUF. BOe 247P. FMh. NC 26041. 

BUHK BED PLANS 54.95. Eaiy. kteupto&'ri Sturdy, 
tor*, fit 1. IhJK 1ft. Poyntstn Cfty. Wise. 54B2S 

FOUCART YOU CAM BWLo'friiV *crap WKid. Ow 3D 
psflar^tofhpiei* aMi istslrudlcms. S3 D? BrttfMj Mourftfrn, 
Bd« 247P, Faith, NC 290^1. 

RACING CAR BED Faj W *.! 

h. Pans £6.50 J £ M Industrie*, 11 DO AihwimJ. hbogm 
Falls, N Y. 11304 

“complete SHOP - Ower 2 , 1 00 FaWwra in 25 Drawer 
CAfen# -IGft 99. lr^ognoi‘5. 2336 Fdwter Slrwt. Mofftt 
&^nCKt.ttowYffk 11710 

SKNHG EHTHUftlASTS ButU A RoUmg Ocular Huh 
Thai W* HoUt 6 fees pt SL; & Arid Pc*33 Will fe! In A Carney 
And Tjjw UtM Spec# Sreei Fut Symiw Sl&tm?*. Sand 
54.00 Fdt riflfti. M DAE. P O. fe. 61 1% .SurnyvnJci CA. 
940BS-1136 



BUILD PICNIC TABLE SET From One fi'^nl Of Pym&l 
Qjich Seiuo And Takedown iioiei Plas Plu-it. £4.95 M&n 
JawneKi. *111 Cquntrywle Drwe. EHataiM. FL 33532 

WOOOEN TOY PLANS Tiu-.i.a. bulidd/Br, b»ina, pi# k*ys. 
air. Ihm’reled -catalog Si .DO. DA t Cfane, &j«. 64 7. Stwpu'!, 
Oegon 1?365 

WOODWORKCnS, CRAFTSMEN mr 250 Do lt Toonetl 
prqjpO*. ramphrii? msIr^qraE and money satVihg tips, 
|T 30. PATTERN PAK, Dt^t.37D. P.O. Bd«:3tJ063. Ph^rrii. 
AZ. 15046- 



LEARN T(j Wfifhle FREE CATALOG. SihefieA#, PH44, 
P.O. ecu ftWOSft, Horcrwe. GA. 30093 

PICHtC TMAe. PerK Bench A Poreh femg, Work Bench, 
Tost Sipnd D4UfMd plan* £ti Eb »M itawae Cr*y. 
MiK.-KJun 64134 

WOODEN TRAIN Didplar MrWrl, 5 R. PLww. £*00- 
HtfS^jei', 29 Hghuiaiy, WtWton. N J 07695 



PROFESSIONAL PLANS, PATTERNS- GiMnrteed -isfy 
mnM*. **7f piplila^w »hd 5S.W Awri N U P.Q. Bok 
1113. &y<ri9y. Nova Soot^ r Canada, HtF 5J7 

TRUCK Toy Pi^n* Twu Dittaffnl, Nice 13,00 Check. 
DeeTdyS, 1012 UtKiy Cenlei. P-asfiur^n FA. 

REBOUND POOL TABLE :eversr..s I m KNOCK-HOCKEY 
G AME a^i j^ebte base Pans 57.00 Fr^pa Deign, 13 & 
Mq.nrpe Sln?tS, Wpst H&m^Rfvrr. Mew York 1 1 552 

FANTASTIC Flpgbrg H^winnhel DOCK Plans, i^d 
'■Hcw-To" feoh: FREE feOCtoure AKCO. Bor S7T2D. 
Sflvamnsih, Ifeongi?, 3i414 ^i?'?V 

HARDWOOD CABINET DOOR 5 idivfli in 

Many Deigns. B'OChuie $2 00 (i eluNJat e I AMADAR n Bun 
13461. BoNanq Calif. 93463 

PH'S PLATFORM! BEDS— Mfhe ywi w! T*e your jw* 

a K- ig sued plnTlui rn vui'fti nnvn!>n end Inhl^s or an nngn 
tsmy, easy -ct-bu ffingte Ueephr. Ful *et uf warting dr4mng* 
^ h«1h beds, plus a sa-p&ge instrudh>P bcohlat with htne- 
ici phdu?gfapti4 and carjnMrwt kw lips awBiaWe- Send *or Pten 
PL-1713 + $7.95 te. Fdpul* Mdam* fej 1QK 
CrtY Stfl- New York. H Y 10101 



WOOD, WQOOWOflKrFJG 



FREE Tbyrf^kihrt. Coring Supplies, 

Fi.n- Mi.jrn iMans. woutlwcT Pars' bb&ki, ilowuln t-.ihmf, r.p n 
d-es shaker ppg^a. candle cupe. HrfFy! 

P&i MOft. 1 1 2ft Besdifcwin. i.i;ii.ir«,v*e. tfbnhKLy 40204 



(CtHitlRL«d cm h«it p*g*0 



PQPUWfl MECHWWtCS * APCTL 1934 JQI 




WOOD. WOODWORKING 

{Canffirwrf from pF*fetdlrtg page) 

TURNIMfi strudiira, ifljrrifi root. a^pfries' 1 CaSaJcg iree* Her- 
ry!? Wn&teh. 7000 PirarwKto^s. Umswshj. Ky 40£2£. 



WOODEN (full. bo*w. iwweis. piM 

GMvfe tl.» RWP, to Dito togc. LA 7002 1* 



FREE BROCHURE Wooden Toy SjhAhs. Be* i33. -Ne 
AB atomU. MSA. D2761 

WOODEN Toys are better. list erf Plans Si 00. U S. Cumm- 
cy enly. WrXMJtxrtoher s Toys, to Si 4 he^m. Mk^hmh 
-ifflSi 



fflEJE SANDING BELTS, Send Fc* CWbN end CtWog 

induafriei Abr-tawes. Sqm S$i iP. ftaadmg, PA i$603 

WOODTURNERS UNfOUG T«t™My rcMnmd chucks 
centres Me Free eataibft Tiftnjiiool. S& The CeraewjrsG 
1 kmnk™n. Autfdnrifl S, N*w ZUllrt 



PIC-NA-HEJlCH . . . Fidiit "jb4f Euriv CONVERTS InlCi 
TwflS Park Benches. EJiay Te> Bu4d- AttorateHa— Ptara $4.50. 
WCR, SaOBHelfltfft, Ham&Jl, i. 5I36E 



WOODWORKERS: 3**yfehf! JeiMevy Bu* Plai^ S?0 00 
Cfttucpj* erf Plans S r DC- Rtfuidatato B* ha ft 
ENTE RPRISES, to 363. Salem. OH® 



PLANS, BLUEPRINTS, PROJECTS 



BEAUTIFUL SAM Breads AM Can-sIwH Easy R1&M 
*5.00, Jon a Design. to 1197, Bay Crfy, Michigan 46706 

PATENTED HIGH MLEAtiE CARBURETOR Build rtyflur- 
aett Grwatvabfy get 300 MPG Complete GwiatraicdKin Flans 
and bBsiMOdmaJs me* Frt* Mosl daMlrne Engines Send 
ilO.OQ 1o: CarferfMor. PO to i?57. Ato&ny. OregrGm 
97321 



WDHKBEHCH-DESK-TABLE (Hans, S2.00. LahQda 
toighs. 464B& So. 2Stfi fid .. Artngtora. Wgmra Z22D6 

EACELLANT Frowdion 1 w Single and Dc-iirfe WaM FVk- 
Upe, Fully Enclosed Wood Naess wnh ftemovsitw Top to 
1o Camper Shflft Pto *1000. Sbnd Ip: W 
Haynes 2l Ol Ras* Amd ModerrlD. CA. 9635S 



VIDEO flpctrn^ir Enrlfedatfirne^ C4HIW. Plana 13.00. Keen 

Fifths tie* iag s waneo, o+w 44451 

HAKE A Hunt Wafcihop Be-vcli Tab**, Plana And Inatnx- 
torit Send S2.-D0 Pk* 3 30 Starry To: P.O. to SiSS-#. 
Phwnffl, Ai?2. 



POR THE HOME 



P#EViWT Mood damage 1o vmjr 1 k*#»«S basariwil. ^>d 

S3 OC? Aqua-Cow*. 3*6 £ nvmg. Woodcia^, It »i?l 



SCANDINAVIAN SHUTTERS, iasy To fenishpon 

ftvf. In^lniogiiisos S&QQ. l-rwiftbrn Hnnrh. Cnacndn- : D 

03611 



LOW VOLTAGE LIGHTING- SAVE MS l^rfaca Eupwi- 
scvi. Sta.«d Btdri BjILis wlEfl L-iw-Cufit Standard Bulb* 
Ctoas. Eaa^Saha. Kil to 6 Ughss Sl7.95(sfid. TT¥rfli-l_rte. Bose 
73SH. tucanwigft. CA SiTSO-K 1 ?^ 



HOME BUILDING A REMODELING 



BUILDING Books Catalog And Si .DO: Buidei. 

Boa 731PM, Swrffl Bartun. CAAOiffi 



WIDE PUNK FLOORING, PANELING. fVt# lAaErf* Oak 
Lit Toogufl A7 h3 C.'w.« wnto- FLOOAWa PO to 
MdMwn, N^* Tortc lCRMQ 



HUILDFNG? REMODELING? NIutlraiM MU14NI SbO- 
s^n&s* Moofl>-Samg. Least-Ettort SohNwia T* Consmdfv 
Prow*™ Only ss.dti Po^pa^ MdmpytiJKk G^iranti^. 
FREE InlcirniiliDM Jnv=id, RRA. Nnwlnn. IHinoia 6(2440. 

UNDERGROUND Housing, fmd chA wtor na W» detoa 
you bLMkl AdVll niormar pfftonUPW- H^ntoty ttoifcto 
$3.^0. LJndrr; ound Living. AO AJvin Drrvt. Cuitli' 'cti GA 
30117. 



BUILDING? BtTf-bng ■■ Rem;>dti -ig^ Wti >-i-j to^r IQ 
includa brfnflhung mwirtanlT My guda i*i vow 43.5G 
P.0 to 9014. PQjnpBno Beac FtoKSa 33075 



HOME AMHTkDNS GUIDE- LEARN ,an lhi> MdAmnNh 
plus lyiM *:: work w»0i h c;:nlr:v"lcir Bend 5 l 95 Id: OR Smith 
Aawjf:ialdK 1 07 Lana, VuWlDWft, VA 33690 



iCONOHiCAL m>sfw wnstrudvn mrfl? Add 
tot $3 AO C4*r* Cirruinra T<W HtoiWick St., FaM Awitf, IAA 
02730 



PLASTICS 



CASTOLI7E L-gud iFladlitiA Ciyfital C^ai. Cdtik^ FDf-CJ Sl- 
ing frTiMHikjfig, coriHn-s i- rgiesiH'i'5. in mdusto- Abe^aio 

n«, cf*M ^eto- Rpprddis* your with w* mq*d 

mmri* CelLitoj |1 j» CASTOUTE, Ditpf 64Q-PM. to 
391, Woodstock.. II. 69096 



203 POPULAR MECHANICS - APRrL 1904 



air ttmtmiONtM* 



SAVE ON SERVICE CALLS, yw can i^vto- 

sfiand.. sand M95 to. Ev«A, SBIDBu^Asig, W^feto, Kbrs«A 
6731 R 



DO IT YOU HUP 



PROJECTION TV ... . Coento1 yoor TV te p^qwri ? Fesrt 
pttiiirtf . . s* S3, W . Tirtfll 

Om lifts than 53000 PLANS AND r LENS 119.95 
■TUflVited hiitepMajtsoft FREE. MaEr/oddmA-BH, Wa*lwif!?^i 
Crnsain^. Pennsylvama 83977. CpfedFLcard Ord&f^ 34FWS. 

*ai*i warn 



HAIRCUTTING Ndw- Ofle^nl Unfael*:vab+! kto G^- 
HaiKkrftef. FPM B?oehufa. AaCul. 1473 RiMw^ MI^Hito. Gft 
35063 



HOVE Ydgrato! Y Stot J. Tqjs Tp . J3-0P tta*. 

P.O. to 439. Grove City, FA 16137 



Build yuuf pwd CONCRiTi ShM^vriing Pool! An^ng 
tou w inprvcnort^ m^nni m HOW S 

GLdlto. P.PL to 273, PlrflN, GA. [504hft 



telephone iA*iastfftKW dkjkd* Book -AisMeted li>4in±- 
hKtfi Sqnd S3. 93. 01*fljy. 30 V*1a &nwB. Shffl^wry. 
ItoiL'i dl945. 



PAVE dnwMVft. B+dflWJlka. &enn=a- golwIs w^h aapiiah 
Chanp“ orily 1 inslructtofis i7.so. Blacktop 

SDf: to Cubem, gamn Fa, N Id. U»1 



14W Calatogs luted and DeasnlMd Sources Iw Evwy- 
tono I* DO. M*sleflQ§. 0?9-F. Fairlan, CA 

&W0 



DISCOUNT CATALOG: Chain^™*® TTrf*fr Whe*to. Log- 
dypktj^ie.. MnlDicyrlt SnCumtobik;. Sm^ Engine, 
ac&Mtxi**. HI. DDL hbnutaohaefa Supply, to 157-PM6. 
OfflHEhc^er, Wl 54425 



5AVe on pffts to IflimvmGwens, Mintikes. Ksrls. Chain- 
sawi SmUl E -^inea THOUSANDS OF PARTS. Sand S3 DO 
FOf CJJMlog, Sto-'Orv Fares, p.O. to 331, Sbfrsfifi'ille. 

62145 



HITECH Vdlwiiaia Coihytir^Ha G -apiate KetvUar, AJkiy 
r\ 4 >frg. Furehasing Ser^y&e Cataisg 52 tecnnapahts. 
&i. to sm toBkjqa. CA S5O70 

ELECTROPLATING. Ccwllpks* nmaE^urs lactossk Ak 
■nbrali Ele^epkifa TaraUn:. nb. irWljUiC -Temh 51 1 .95 Di.-I»>a 
li&e Trope., to 9S-P-*. Palm Bay. Florida 32905. 



LIPHOLSTERIWO 5UPPUK ii.» to Fna*. Vrs^fr 
Preduds, EJas K-6P Laitojp VrilAg*. Midi. 4A07*«OW 



WAfiRBlOS' Barrs ano Accessrfy Caiaiogi^ *1.DD. 
Witerbeda. i2lOA "2'' Street. Vancesuver. WA i6F6* 



HOME APPUiNCCNEPM ftftCK Cdm^flts-Soteilg wr- 

avg, fckrflrasty, IrPu^la ^hprt. r«pi^|pM^. wthu- 

iiffL dfianers wasting ^ine^nea, $4.95. Eia. inialn::. 912 

LHrtngskwi. Old Hickerfy. tn ansa 



COHRlET | In-Crwnd Sviimmifig Po^KrlalrorfnSS^S 
Flea BradTi*! and Pto Lit. iSyrnffl. 4601 SgnftGstnls Nodh 
Lhkj Rack, AiluW&LI 72116 



MAKt yi?uf own tv-'nrtijne na^maiw Sand sic To: John 

Reynokfe, £32^ Uki StnMrt. Rrpvp Illinois $0*1 S 

no personal ch«K*a 



CATALOGS Ev*ry Sul?ii»fl krx^^h^Ur i^rry 
FREE^ D^&dtoy 54 30 &kJ:jilPg4 G^0 r®, 73U |, Spjintjliijid 
village. Sprh^iH&U. VA 22153 



GLASS REPAIR Kit Mend frrjfciF! tfiass. ot^adls quickly. 
aiMily. pn*54*3$toialy, U-V- rp^in, grjwfe polish. snskUC 
1k»1S Muiev back u^ara-ilca 53.95 Fprf Gte Rapw 
SefVSCB. DM!. 1370 Main. SpoogrrafeS. OH. 97177 



UPHOLSTERT AND CANlNO CffllPtig (1 E5 

|fU?|yi>Udb-c i Jack s UpnoJ^terv mnd Cimrg Supnlu^. Dapt 
RM Osiwgo, 11. 6054J 

SAVE HUNDREDS Strt*rt Forth Or rt n&m’ wilh Snap In 
Irdergiasa srieen o*r qtaant any sue -janig Cedar Weed Md<I 
dng Fsemts En«y S*nd DO to Sample Pwoa sT Frame *ith 
S^p?n. Frfl* if^4n«aiof^ J^tsmpI PflKl Id - -tom ZrtUa. 227 
Sfirngvihn Hp#d, Himp^n B^ys, Nv W$m 



UPHOLSTER ycur owh -tte seats, to y.-dl?- $2600^ K* 
Easy. Unifetl Ckji luky 4luska1ad yu-jf. 53-50 Hbiigel 
Pub-catrom. to 360U. EMlaic, N.T. 1431E 



CLEAN TOUROWH LEATHER AND SUEDE rTEHt: &lf- 

inenK HariJ-d^i. Fuoiwar-e. GbveS, Etc risy 'r^rudKPnn k 
Sulkoern Matef-a! to Several Items 5&.K pcxsipsid. w: 
t6S3Mrf W-^-ana, PO idle Cl^cago. IL -6065V 



BUILD bedulilul Cflikl'S rDCkmg dm r Servs $5.95 to oarfr 
plfls inshuckons. 16H Linda Dnva. IN 46902 



BEER LOVERS! Burld Vow Own l^att flcttr Llm 

^trise# Erv oy CekS tlah Best ai Home to 1 Dt a Giass Plaru; 
16 96 Ptwrat Mertwtmg, 001! 101&. FtoT WaalVigidtk NY 
1 1050 



WGODGftAlN STEEL DOORS - Eyoefiehts the ray arei 
ywHhc wfxidgrflm uripi |he 0*d iMatlem Wiw»<Sqrafling 

Kit InkmlMUil Writ*. Uashpr Pyfe&i^, Bn K 374«PM, i>4opt 
C*y, IA 51041 



ANY HOW it Market VALUE ftjtwnww Yonf3elf r 

Eafy, Papula- Hnn^odh *2 00 F*ee Reducing 

Guto; Wlh Orator CDriSiPTW CtotdedkMt. to 31651, 
InttependarKe. OiM3 44131 



A DRY &A&EMENT Sa w Momy Tfrfttol and Proven 
Mifjhwfe-to BFEc^Twmi Wsinr Prpftks™ Moniry Back, timsfan- 
l«*. S*nd $3.M T4 Braioe Algnm. 79 fld. N. 

Tiiii-wjr.Jd. New York 14120 



AACKO#OLINO WJJSlC !TO*per&He4y Via HeatiT^ Oudi. 
».50. p.O to 60&7C, Angkflim H*ke, Cekto^na 92&06 



ELIMINATE OESS: Bu^l ydu! ftwn- Bao Tru(k P«5wsn to 
iferwiale Bees Ssfnpte Diagrammed ^ass ^3,95. Oiegirfi 
Tr^j. 8oa e. FtoJtndftd. OR S77S6 

WHT PAY BIG UTILITY BILLS? Lei SUNSHINE Pn>nd? 
h€aT, ELECTRICITY! Sc^at Neftrftlerter. Free DemiH. Apfyeti 
to 30S PA, Portal. Ai! 366312 



COUNTERTOP LAMINATING MANUAL, ti <10. Turawkj. 
F G. to 392. Desufeirt His, Ml 4S127 



FREE FLANS— TlwuMrxft ul Pn&fBtSs— 203 + 

BJUfO**— $4.00 Tim^siiwtc. Rna i r 0*-. tositot. S.C. £9002 



PVC Fun Mmufls Grade Fpe Fru^gs Shcga Cdshtoea. 

Pirn Q^iiitv pvc FunMure Se-^j Si. 95 For Into. 

WencMIlyn, 3.5 $B2 Marw^idure. HgrUington Beach, CA 
93549. 714-890-5133. 

rm CATALOGS Everything ConcwvEtttar Many FFKfil 

E^radory |4 00. CalulOG®. ?^4-A, SlSvertBOn Len®. BfiflrfTKif®, 
MO 2121 3 



KITS SAVE TIME— MONEY. MiiniilaCTurr^, pfpdqd&™ 
cetaiofed Derails, to 391B3BN G^uisrasbarb, Nmlh 
Carotna 27409 



COMV ERT Ydur Vatyum Oitiar-cr C^rttoi &m- 

m PMh 35. 7310 jc ri] A. ". a™ mt. CfeMtga Pent, CflhlniTM 
tl3K3 



REPITODUCTTON MOLDS 



LEAD SOLDER MOLDS. Scarce Cert L WWJI Cahrtoi 
F9ni.g5>- *JEW*d tocKva (i 9a iRe^edacle^ f^inkefa. 
C*HRri. TX 7763? 



ARTS, CRAFTS, SUPPLIES 



UNFINISHED WOOD Apptfb Eggs, Duith Shwi, Etewla 
Also Shaker Candle Cepe Hangiefs. Many Uehfrfahed 
Wood «tpme Fiy Dosprat^e P**itsfig. Calatog $i 30 Helund- 
abte Ltobtshe^ to 3*6P, Wnqatt N.C £fliT4 

9I4MPDLAU SUPPLIES Galft^ KI.M ne- 

■u^dabiel. Buertdiine G\uww.x 36 SC 'ijirlem. ton CT. 
Buffalo. NY 14316 



LEATHERCRAFT SuppT^ CaMhpg: flj» [FfotufYttlMI. 
CiAkrt. 1909 75N, SlWrrim, TO 7§C#0 



STAINED GLASS SUPPLIES: EXCITING SUPER CATA- 
LOG- PM fclOO. -CORAH-SHOLES INDUSTRIES, 5M E 
3CCOW, BOSTON MA 02127. 

EVERYTHING v w . Head Slaved ClaaaCdtaiPp >1 OG. 
□raltsnwr, Ntitcvrsi. Sayte-ltrahs, 17? Man Nyrcfc. NY 
10960 



'GfTTlNG Slarted ^ Earned Gfee' II OT Wh4i»mft»a. 
to 2&3ST HjuiovtPf. 0£&t 



WDOO WHIRLIGIGS. FuH qua pattffn*. nghKhne 7T- 
32* Caa, Sartgferd, Dog^ Chyfrattjnk to, CoyoiR. Dus*. toS 
rennet. S3.Q0 each; arty tow, S10.DO; a3 e^it, 520.00. N 
Skew. So 4*> Ams .. r#&4. Yuma, Am:, 55365 

PLAtTfBCPAFT P MowTT 'irafrudon . . . 

Cal&feg Plus FREE Sterne . 10.00 luftjncftM. OMK, 

91 6MP epeiv Lsmok Foad. JoAeL IHtoi BQ*M 



CWTDOIMIAIG. COMMERCIAL ARTS, 
SFGIU PAINTING 



SKIN Pgmhnfr f n^y mefliod. Fra# salartogu* Kautmann 

CbJT^arry, Car4E^*C»naiL B5023 



CARTOON fer md lAgn** 1 !! Free tookletru CartOtrftfi, 
Ekrs 4S614A. E^r- tnl Mkdygpn 40340 



35 LES&DH uartCkWIrftg iYjsrrWh IA»gajwie. 

Him S4.M Hqnmem, to 30367, L^rfn. Nehrnv-n 
«S0MM 7 



MODEKH Ca?toim.r^ Iflu^-rt Jj>y Wde KP IfW tnd- 
Chuns. Cailyb: ern.Tia Ban 333-0V L trarrtond. Conn 06 405 



MODELS, MODELS SUPPLIES 



firing civil war mm cannon fi^* Cfrcerog ii« 

PbLJirt, to 892, S?rah!TW. Ra. 33579 

(ConUAuad m nail p^j«| 





MODELS. MODELS SUPPLIES 

(Cbbtte4*d Erara pftwd^ 

RADIO CONTROL- ^planet. Bdais heinropirt 1 * Sur- 
pie*. Big Discount Catalog S500 |R*Lirtebl*i Mjde^s 
SyptAy, to T1S5. *torf[Q®amrj. AL 35107. 



TOTTj GAMES. MITES, PUZZLES, 
NOVELTIES 



1001 TW0WS ¥00 CAN GET ftfEil *0 

to Sfl?. Sharon. PA *61*5 



SUV ¥qui Kd (T* EdutWO**j MAGIC ERASER which 
OOftwn! \jt$u+Qntft*rt Qri Rfifpaf Send 11.00 BsWtf&Ch, 311; 
E. Julia CA 93230. Diaffibueera Wstooma 



skeleton keys ^ p|*^ t? k^.. e» 

Strwif #4. frnnln Urviinn CA 9M03 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



PROFESSIONAL MagiL 1 Huoe uMatag, Over UQOO Utdli 
aftrt®aoo*s. 52.50. Hank Lee's Magic Factor . Oepl. PM4 2# 
LinesSi SlreeL Boston, MassachuHfla 0£i n 

AMASNQ Megc M*m*ry Ire* *4 25 WgiilSE. J2*9 

fkttewood. I^dirad. W015- 



LEARN VENTRILOQUISM! Gua!afilead IfSlhjKlkSfl Sup- 
plied, DUMMIES. Iiiluiinaj^n Frrt' Ma^f. to 4 20-HM 
Utfetoil. QXOiBCto SOI &D. 

FRK1 World? Leading N™itv Catalog. i«0 Jtfte*. 
TncAs, Scapncff, Jphn?un-Srra*ti,C-BDia, Ml. 

Ct»i*FT^ Ml 4W3 



HOBBIES A COLLECTIONS 



NAZI w# sou*fHf£. FREE iNuitraBed catalog. Dana. to 

31Z24PS. HoncsauHj. Hawssi 

7 err kSS molds. 

wv*. Pmhtabto - W FrM ifftomuton. Casfcftgs. PO Bow 
3492-FM. Logwood. Ft 32750 

“miuTARV Medafe Ctetftgw SOft VMfty SUfcPbjnon 
W SO V*m(wi, to 387PM BlUwin, NY 1151D. 

COLUMBIA Spat* Falch 13.50. Germra H.25. Wagner 

K9H1, Ha-*n. CT. 0653? 



DECALS, EMBLEMS, PATCHES 



SAVE Big. B*jy Patches, £waiM5. Pm A Cope Factory 
fiimn; F^fir Catalog Frr-r Frinng Eftalbrn CmUler Co 8 Pk 
9M4>M. Ubitm C#y, N J. 07097 

GUARANTEED Loswsf Emblem Press' Fne* Catukiw 
StocJfi, Gif- Jans NYC 1»i4 |212j 983-900# 

CUSTOM Mrvck- Omwnitai. Dilute FaidHeu Fa-iT-^ 
J*wa&y. Aii'b^ri voi*r Desfl^i. Quantity lo: Sfmys& EftfAsms 
Bttvfcs, P. 0 , to 43 - 96 M fnifw. tamn. 



ANTIQUES, RELICS, INDIAN GOODS & 
CURIOS 



FREE LrS lb SehiiuS CfltfHfctfft. 30,003 kTdsn AmatfS, 
Fob, Spaara, Aiwa, State, Baedwork. Caddo Tf*dng, to 
&B9. Mur9MS&(3fO. Afl 7*959 



ARPDVmEA&5 £? fd Doj FlinfwtMih, at^won^. 
Riuxels Pflflei*, L-41 40«. S4sCT4,! AntiCuafi, DoadloM. MO 
647H1 



STAMP COLLECTING 



|J0M DIFFERENT WORLD J 1M5 DIFFERENT MOIWO- 
UAN BEAUTIES 33.C4 Ap^Ovate ADULfS DNLT. Gouge, 
to 1320-Mil Eliiabelfiton, TannsssM 37fri3 

sklLOWARi ClrtPdgw f<w' vSpmnih Germany KASi- 
SElBURG MULTURE " - lDC-grami J3 l75 ICELAND - Oji^is 
510.00 JERVIS, Bern 1037J. ClflarWflHr. FL 33517 

FREE — $2 ..00 Fadwt. Rengjeil appiDMats. Gams 7i« S 
•aijfleispryth. MnKnor. IL 

U.S. 6 CcMHPamcirat.w Pial^ RiotKs Si #0^ Afsprawflls. 
CrDfdon OiVSKMl, Md+yjrrhf:. Ft 

» TEARS OW liftw dlPNrtffl UnAad aim, mt Irfty 
yn-jira gitf— ?S* wHm Apprbva^. itaort. to €11 -P Hew 
Fktl i*H*. M*w Yfirit 1M04 

GREAT Offl fra* Wtti IsT pyncifcflsa- - Ina Urrtad SlM** 
appficwaj® and WWrt hst wnni;®. S*tnd lit lor JipjKlImg Th* 
stamp P O Bqm 4S0. Matoki, N3 OTS^O 

BREATHTAKING EJeau'jflui 50 OrtTfliant m.m Monaco p.c- 
tefitife flem^ifWSfBSn^S OiHy Sl.S> ^ai- TWit; CCflPfMs ffB| 
Bipprwais. P^gdd^g Rd* I35P S ObiC 45365 

UNITED NATIONS 3 M.vil ^ls IS’ Apixn^ii^ 

Cdnwba, FOB i&OO-M, Uk* Pi*€h 3. Fterida. 33952 

OLD tfg Rlrvrpn nr Appmul Ch^sler. to 7 5355C 
PhilMHlplHA, PA 191 1 1. 

FREE - U. S. Discoid C^batojde SfrfkQn. Bo?! 54^B. Monti 
Miam. Rb. 33161 

" m DtFFERfMT o+dof U- S. iOt wah dppovaia. Hill Co . to 

51. Datanca.oinici 43512 



FREE U.S ttffl Sal. HKteftfind to *067, 

Santa Clafa. CaHtera BC054 



190 DlHerwH: US 2-^. Bnrftov, to 425F. 

Mmnlhini Mfll lj 



FREE Wbridw-Se Paoh« Faniiy apf^bvaia. Frcahfcch-. 
Owr we A, Mprton arova, IL 60053 



FREE n.ngam U.S.. Canmia 40 Rg; List. n*girffil E'di&gn 
Ih.SiUb au«abrts, B-cidkS, to 62. BfOChtyn. \Y 1 1E9 

ISRAEL 15 DilterwlE ’Ot ApeflSvah. Sam Chazwi. to 
66S.. Dalwy B»ad! Fleadft 33444 



101 Lihgn PkSonab 5Cfc whan msquashnq 
appnwBfc. ierat. P.0. Bo^ ?iOSi<. Quito. T* 75211 



WDHLU- Whi9 SUtfrps ixiLtfiCiKi in bbbks an apdbvffl 2i 
up TRUST STAMP COMPANY, F,0. to 100-F. 
.larnaica. N.Y. ii«5 



sg WFIRiNT OW U-S tenmmm IHHI and 1939 $1 00 
id Ra.?sh 423 fihwia,-d. MonMarid, fSirn 44W7 



FREE c cni-qn Slwuft Pncf- l-jSn w-V Sangdib A^iycivalb 
QK SUb^hL 1 7902 Martin Dm*. Jilnkjl. CA 92035 



WO Wui dwibft 50$. Appeals, D^oanla. toosei. Sand 

Today. J, MARTIN, P.U. Sos ?45. Nw Vork NV 10023 



CANADA. 50 dirSfif^t 25ft. Aw^QMfllft OdMlcy. to 1 -C 
Samia Ontario. Canada NTT yn$- 



'INVERTED ERROR" - 100 S^rantm LJn lied SWtoft. 50t 
wrtK teCH^rfls. LwSy. P D to 7009, S9v«r Sprang, MD 
20937 



FREE ' vd r^qu^l ::-1 World 'Aliri!! A^prbvaM. 

^fincr f, P.Q Dux 5007. S*A MalftO, CaliF. 94402 



■ WHOLESALE ■ U.S. - Fpnsgrt Pwwliat and eaulag Fra«! 
Ev&rylfiirVg Gu^rrfrWeeil Sd?meTdef. to 12+0. OrfaiW Rap^S.. 
Mr^fegam 49501 



BARGAIN 1(50 Wend^wda Stamps 25$. OuUrtv App'Ovais. 
R Farkei, Box M3. We*i BnwMflid. MA 01585 



FIFTY FREE Sian-KM W4h -IliD SlA«^. to 

7aT. M^K.ija'rw tobh, FL J2951 



35 (MFF6R6NT Cad U.S Rave^ia Stamps Si .00. 

Winenaatar SWmpa. to 3592 [Siig 44RCf;7 



ABSOLUTELY FREE - 50 dillManl SrriffiP Cokirwa 
CDMMEMORAtlYlS. Approvals, iowstnmp? to m. 
Saw. ME 



FREE F9R3 £>e V*Qy Sat. nsgy^sJ Approvals- Alpaogh, Bga 
225. Hightmdgs. hg 06529 



LOOM im HTERCHT WORLDWIDE STAMPS 
Apfirnvnl^ livhr? BOr l£l3M4 Huntingim BAadh, CA 
92B4J 



CANADA T«ii Lull 1 ' €4:mn;r:nuint-v«K 10c CadadiAb 
npprpvo;'. BpAndmitTi Lil* VAll^y. Nftw Yrsi 14755 



FREE Soyvwir &fi«i-Topicai Worvianda Asfprpv^is 
V[*rnan. to 75S29. LOS Angsts. CaM M7l 



EXOTTC ANIMALS 25$ WoneNi^da Approvals. Brnnali. &52S 
Ngdfi Lamar. Sijrip 1*5-. Aiwlm, 7$VB5 70753 



request Appeals Receive * Ffiee. Majaelit to 
5i . K^*P, @6730 



FReil gig Saigan- Catalog hkw idnion irat^ig HVnmrKH 
gl t^rgair-K mdnidmg UjS A D.Sl.A sla/rps pxi^wf?i glbiirfkS,. 
bfe^iaitsri^s n4d s^piiliai Air- 1rt*e stanipfl from Pur approval 
wwb. Buy only wHal you Rali^n balanea proffnfrtiYl 
Thar* Stamp Co.. Dept 

OafTia^owi, NY 1470 1 



AFFORDABLE U.S Year Sals-- Oefl w Sla^noiL fes ifl. 
PVlUam, N.Y. 1«03 



FRIt Pais &dtk Whan Rwjyashng CXir U S P*hp* tut 
Mzitiroak to 9-1C4. Rtrhmued. VA 23227 



BRITI3N EMPIRE 104 CwffaP^t Indkidaa MW OtH- 

pnias IOC writ! Apprpwalt «amCD, to 330M. Plus hong. H Y 

1136? 



OLD Aibe AceumLri&KJTi! Many 101h. Camyry. U.S. SI5.9& 
oz.. womtwete SIO&Sxh. D Angete, 2121X+A HaWiom?. 
Torrara, QA 9C®S 



SO PICTORIALS 2Ss when Raqua^ting tpw Pn caS Frnipn 
Apprgviig Blvwqrt K#n1, to 23(9eU, BqHir^hpm. WA 
9S227 



COINS, TOKENS, CURRENCY 



OLD United fesw# V^eal Pwims. 4 Dittos 2Sc. Wl» 
Afl3HW,slA RogsA. to 2007. Sparks Na^ada ^*32 

BRILLIANT unanHteift} Urntd Sbataa s-lvai Collar 
I1BTH-1BM). Semq One for 137.00 smm Tm S57.00. 
C 0.0 Orders Wwcome. StfrisfadWR Gunrar* wdi SJwor Do* 
lar* Ei.c$«firi1 hrvfKilnicnl PfjtonlKSl! Fr$a Sih/ei Dp ^r C.sla 
lag. Add i sun Tnor^jm, Bbx 10fl5 -PM, Black MouHaJn, Nonn 
CaH#na 29711 



BINOCULARS, TELESCOPES, 
MICROSCOPES 



BWOCULARB Ffeepaow?. Eipad PirHpuBtnrmJ Srwvip*. 
Tala^pun. 5*14 Lmnwci. Ctwcagb, IL 60830 



PHOTOS ft PHOTO SUPPLIES 



DUPLICATING :>..pp* e fiTHmm l-iimm Fm Onliog: 
Sypc*as - 35 mm. Syjwr a i 5 mm, Video- Swmsr. 

WMbi. CNdogp. Illinois 3WI0- EiWi5^Si 



COLOR Gn. ling Cardi Fram Tcxir Cdbr Pmite. Lew Ccsl. 
$19^5 FCk 1QD. Fristi S*nt*« Bif$Hd Co.. BtJ^ 191 B. 
3lHva^&nSi. 4BI27 



DARKROOM SINK wr¥>* A BDlLf-W WANT WASHER, 
wake It YwrseH h> ewy 1 Vpy c^i dvy n Pkpipwy ^ *Ny 
iXmut m If m PM Bond to; Ptan X-474-D * £i 

u: Fopi^i Box id 4. Radio CrtySte,. New Yore, 

MY. 10101 



PLAYS, SONGS, MANUSCRIPTS 



POEMS. Songs Wanted Free* %»cofding>PiAi 4 iatiirig 
toadway kftia*? Pnodi^kcmg. ttn* raSSPU. tourta. FL 
3367a 



MUSIC IWSTRlfCnONS ft INSTRUMENTS 

ACCORDION Top BrUlda. C&ntovt;5i Buy Diritl. Trenmn- 
dguH- Dsscoirfiis Tradas ap&apied. f** Srochwa. PM. 
AMiOTdk5k-C>Rama. 16 19m Str«L Yore, NY 

icon 



FREE Catalog! Kds- a«d Completed. Hs^ssicnor-ife. Ham- 
rwed aref Appa^acniffin du&wft. gysiara. Omm. mendp. 
Iins HyghK Oucmqfs 44 lg PM. Denver, Ctto- 

90204 



Catalog Foe Mahara. Refdirefaoi Slurped lrt3tum#Ms. 
imported tomi*ood. Tdo**. vamrertes. Parts. AcauortH. 
Strings. Cases Fw^ ^yrpp^n In^mflfTHS. AsaemfoM 
Y'D.irnrill Cf^ved YkUvi Kl Ca1.>loq S1.DG, InclLd^f: lOta Dws- 
ffiuioi Oflriitafte. liMemadkMul Volin Compvry. LU , Dtpl. 
G D. 4025 W. Belvadere Ava BalsoKira MD 21215 



PUNOS, PLAYERS., PUMP ORGANS- Rebutf and impair 

Catikfl or "HpwTo' two^. S2 Vi^iaiPi-f^a. 

Vestel n, New Yprt imo 



SAVE, CcHnglAw vAlifiSQg, Wfcs.«al 

Puscjs^n. «C. ^00 Su^#r Saw Mjihl to 
944. MiHQdiMDn. N.C. 26656 



POEMS Sat Tp Music PteBtemlte Musjg todu<SM 0 &. to 
40001 -PAS. NaartvslP. Teniws^^p H?K4 



SELF IMPROVEMENT 



FREE CATALOG. Saif Im^mvefrwfTI BOukl. Ovn 460 
Tillers. FREE 10 Pc Stfew Dm* Sid with outers Owm |14J. 
Sar>d Large 5dart\*d Envasope Te f PeteAm, 201 Asfila#id 
tea®?. Bkortlyn, N.Y 11217. 



SUCCESS, ■Haptnrie3£. Ptomarea Frw. illus4ftfl«f sen 
wiTprpyemesrH book -&AI Bopka W2B367L Pafker. 

Muek W , Wi 53i50 



WORRIED? ConqLWf WonY- Fr#« Infe. Opnd^J 
to 402-PM. SdUthamptofl. PA. 18966 



LEARN SPEEDfleADMj'T EASY COURSE teubte yo^ir 
spraed m e we^kr Tdtai i^Dst 5H> Hams InsWi^e. %km 
3J33PM1 tolmn "C". Ottawa. Carwl»«lY 4J5 



REVITALIZE YOUR LIFE. LJnaque Prims* Wa> Id f rancial 
Sficaurt^. FVeg^ge, Powev. inttuanoa. iMagn of Ttwiksfig Big 
I4.0Q. SAsmiand Souks. 9M «h Ave we. Mtnoi. M □. 
5fi7D p 



2 IDEAS Fur Enotiwml Health Frrun 2$ Yea re al F^yrho 
to^Uil Prfttbfie. %5 And SASE. 2208 9TH SL Orb, 
CharkHSdfi, H. 61923 



EDUCATION A rNnHUCTIOMS 



SELF-SI udy OQulteb Y1 AC-GC EteStrCktoCS 1hnAi$tfc S*?*- 
cores ucmn fili-d A dvantM L 'toadies, including 16-tni Mk:^- 
pr€oe4acr wc?noixiy Voice Syrthesd, /icbc^ica arid i;wi 
Wtee: Hsatk Co Oapt 017-164. toten HartBf. M! 49022. 



Bl A PARALEGAL - Han^e Your Own Leg* Affa-r* 

AixTBitSfied ABsienwy in^nidtor Ntornit FREE CATA- 

LOG. S&ulhtrn CwbW dilute 0-dwe> J4PV 2'JM Rx-j 
iMltdfl. FL 33427. £305j W5-25Z2 



"JEMSASTURBHie CAREERS! " Homaatudy Hiursei — 

rtwory, msinleniirica' islifljktsheti 1 19SF 

AMERICAN JET SCHOOL DeiUilnKnt PMi-3, Darby, 
ViOfllarta 59629. 1 406 1 349-2100 



LEARN Asleep of junta. Rarerfda, eyL piM^i-.’ 1 F«ee 

calafegr Dtewef PM-400, Ru-toso, New Mexico 68345 



(Continued on naxl p*g«) 



POPULAR MECHANICS * AHPlL 1^64 209 



EDUCATION A INSTRUCTIONS 

jCgnftftaetf from preceding [ 

DCTECTTVI Phjfwwn. Euy horn* tfudy; Irt* iv-bcfc or 
tfreesL^aalQr-S Trtiir>ny 
SehW*. Dtpl CP P P.O. to a 1 556 LM Ahgalftl, CA 9E041 



LCaRn Sewing, napiEnrig AprntttaDte Truf® t f»y 

I© Id*™. fViW efcfllks. C^fTNjr, 1*7 FR, Rrachdte, QA 

JiOJ* 



UNIVERSITY DEGREES BY MAIL! Accredited SacHekYi. 
V-di'iffi. Pft.D.t . F-i«e feveaftng oelBJfs. CBunaeNtg. to 
3I7 PM4, Tyshn. CaVtafhB $2590 



EXTENSION And Pd*£ Graded ft Awards in PhifcHOphy. 
Art,. Sranctr. Detenu:. VediCinu. Ftonjeopaihy. RadNAunCS. uftd 
wUers. 30 wbjecfc .Cvmculaj I'M ! Airmail Si 00 lei^debte: 
ftegtaftar, SusaeK College of Technology Htghhekf. Oar#hiH. 
StUMfla. Engtoref 



HAWESTHESIA. RadiOnrC*. Ekw»a*rtg E S.P. Course and 
Equipment IIKjalrat?d Caiotog Si-W ireterxtedte) fenpbtisJted 
27 yiKirn fttpt PM ft. Br.rce Coptm, H.gblmkl. DnitehiS, 
Suffix £ngl.irxl RN17 7EX 



PIANO TUNING PAYS - Partt- to rung ■ EtetitoniC organ 
si^fvidfig. L*axfBd eaaityal hwf». FreebookNi *Hea flrys™: 
School. P.O. to 2015-1. Sacramento. 0. 95S2Q 



LOCKSUITHING, - imirsdl &t;ftdGl Cri htaCAr CsTfeiUmi 
diML<! and She# Tramnig. E*-« 2 1 i-t-f.Lj. Sacramento CA 
B5621 



PRil ^30 Caw OpportinsJ Gi^dit ■ ah^a huw id 
I ran: aC Itint tor lup pn.>vy KKSiL dilute. 2634 

A5ete*fe Saraei W*at, Twonlo, Canada W 5 H iys 



UNIVERSITY DEGREES BY SPECIAL EVALUATION <4 
EMSS-TING -X* E*pmnce, E-tJuealftjn, Ach*™rai^nE. FaaL. 
hwNpWHV Call (Ett-KMHI)- Or Write: Bern 13151-T4, 

Oornmn, oh 43ii3 



UNIVERSITY DEGREES By Mai. Acwedned &atftekXE 
Masters PftlKs Fra# F-acte toaalKl Garros- PMa. Bo* 
47G6B&. Tidsa 014 74147. 



AUTOSUGGESTION. SlHp-lMhWig h&fldQj ideas! 

rap&b, rtttw-ds, books. '^i^anlHr c-iLatog Hw. Research 
Assoaalior*. to WM. f>ymp*e, Washington 9*&n 



FREE CATALOG— LEARN AUCTIONEERING! Na*rw*e 
Auction School, 233 E. tkenes £1 .to ISO, DeusartmeN; Z. 
Lamenceburg. fN 30464 



DEGREE PzpgT^m^Ofl GprT^ti? QuiNty CAkfhrtlftfl Bfti 
Reyiteiod LElw ScIxjuL Eadhti kifi, ■ *Aaa rt *,- EKiCtor al a # 
EkAfHU. EhgilWAfWig, PijtHK AeST^rtlBiralKH- . ^vrrxHoth- 
EiAiOBton, F trn A vkSw. Authnnsnid DaLlqiiiB Dt^iVim^nE pi 
EdvcaNyi Cri«M Vy wn A Hip (np^nwrrc# Sr-AimlMid 
UhhiTOly.SS N. CiAig Av^. Depl. M& Fteadt -j, *CA Si 107 
TcHI-trM-BW-423 ^530. CA Sfw^gg-3Et ?<ffi23l3-7» 

SMe 



PRIVATE DETECTIVE Of FINGERPRINT TECHNICIAN 

TfAkwig sl Hc^fie. iJetedive Kits fladige, Dsftima GLOBAL 
SCHOOLS, &CK iSI-FM-KBrt©^ M 



DETICTlVE TftAlHiNG COURSE. Amtrcm Dt?! L s:r|.vi 2 
hqhtute, D^a 4:^P, FaJrtieka, AL IfiOM 



WANT A CAftEiR Awton^ Techrs^jg^ ul Fl^te is 
#!«Crt=n|a ar»ji rftwar^mg. 3^ Svp-.QO A?* prplwwir«l «valuHr 
Ugn ini qLL^sIScjii’Kms. dvteiN *1 tfehirtg. FAA i*t(y?rertWiB. 
kg hi hjKhtffl*fl(dJtt. home ^utfy opfcrlurifl-a^ Aem 

i R4 A^. PO gtaft 737E. WichSii.. Kar^iuc «7207 



DETECTIVE - Easing ppeMflai*ri. Use MiCfSl equipnwit. 
Diptorha Ftfsedslsilfi Rouse. PNW. Boa £4^ Osia 
Mem CA. 9^6 



HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. LOife 
£t&. Iflfermsitefl F5WEE. CafitoPHIYes ! il3a-Z23 &H3Cior 
a™k*F! Sohoel. Dfeps #30*45 350 F. SGlh Si . Chitago. \i 



LEARN AtcoLriLny. G^eai otponuntea lor 

rrnwi™™©. Write- ACS. Dept SAaii. u AH. Swna 

Ana CA «701 



LOCKSUITHING. Fr+»L^ LflCteiEiilhirg IftdttUte. De^i 
310-044, ULIIO Fafe Ul 07424 



TAX Into. No MuihUa Juihlto StQ 00 Sdle A . Bt-K 237, 
Sfttaihs, TX 77401 



GIFTED? BuOkftt iMsKjhtKJ to iMnnty girted cdW 
SftfKl ^ 0G. P.O. to: 55S. UKe Cly. Ceto 



pmp^ire 5 i?nB, daughters lor jr* intenrwwa 
Fmn dMailr, Usgt^ter, E-::-.« 13S4S, Tatmh^M FiQiria 
32317 



TRIPLE TOLER INTELLIGENCE! Free iesson! EDLMP, 
to 14€2, -G^naora, CA 91740 



POPULAR ftjIKHANJiCS - APfllL 1904 



SCHOOLS 



wm NOT iNVtETTO ATI COMMlftaAL Hfs» St A 
INGAS YOUR CAREER? QurGrnduidin a . fl ^nrorg w-rkS 
wd« nidi- n q :tmrt!sy. Sefto S2.0ft tor e^hteirt 

>ng disfiir^arei. cr^einiaiit wiurss auilin«. Gft@teryft&!A nu- 

Lsticsu ihslrudcr. qualrUealtofii:. Hlandiarite. iifwtoim 

h^isuca la- Diners insWi^e- oF Technpicigy. ht. PD to 

Dupt PM. tooto. WA 9S1P7 



EMPLOYMENT INFORMATION 



THE FHwM PtWl Opp^n4i« in Ayrdra&a, Cprnp^t. 

SritSd He>ih 1 . 52 00. TallMfirt's Pyh* 5 SrinJ) Itevrpr^ea, P.O- 
to 5721. Mri&rto, Tm* 7ST04 



AUSTRALIA toU with ovw 4ofj |J$ c^mpu 

htoa. All iM^upelKihs. Peftort, Aseetory. SI 00 tGuai4hbMKl|. 
Whie Nee CjireersL to 44?i. SloeKton. CaktomB 35204 



FREE OVERSEAS JOBSCARCH tfJT Ne^Btoller 12.00. 
WAN, 2515 Rbuw SwAh, Innalllr. WA |M;144 



FLORIDA JcM (ntormalton S3.00 JoNwifl'a, P.O to. 
I2fc3. U^TlS. FtottcB:3Z72& 



FLORIDA EMPLOYMENT NEWSLETTER. Cum ^ete S in 

shine *tanB We«Ni> Free Defa^ FEN, to- 

64^M. Jupter., FL 334M 



JDDS OVERSEAS i n;J.Jd.n:j Ala=Uc#|. " cur OctaiUi 

GkMa.1 EttptoyfrMrt BUk Al 533PM Edrt O-egs, CaMocnia 
92130 



RIVERBCATS Tygi $l5tf»-J60.C00 Eipnn ©ad 
Work nuonch Henw ntohlh. EjGp^ftahc* itortefiosa ary AH 
nater-eAy-aihclijairig .Maake. Hawta. Fr-te i-apon. Send aiamp 
en^Baop€ Ma^ir® trnqttvfhBm. to 2Df. CerAral. Irenari 
47 1 1 0 



RIG BUCKS OVERSEAS: pim Apulia' Nwy 1 2i3-V2fr- 
4355 Inlom^tiqn Jubwofld, to SftiE. Cypres©. GA 
90fflQ. 



Hawaii . . JOBS in Paws*!' 1 hiloimftlrcn leRer! I3M 

Kgwa n.vtoih Bote l^RiAi. kh^. Kawn P6753. Full 

Guftrpnlae' 1 ! 



CWKgCTONYui AiRUffli PFRlOftNEL OFFICE^ Sevan ty 
1701 Hwjt^ Airlines $5 00 

Write. Dirfttfmy, Ik is 1431. Eurr^.vte MN 55337 



LIST u I 10 a op^awa ooeraiirig at Prudhce Bay, AlaaAa. 
Sand 3ASE 1 55 00 taf SNpt^ng i handSprip. Frentier 
imprjinses. M05 Atetit 4^#^ Al45lyt 



ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER? Ctrl 
erac». wah© Mc«?4n>. Wyoihinflr E^Ajsive ccrapiftewteu 
clings ALL mcupati^jne graaMsn wae*4v selaF&»>n! 
FREE imFORMaTiONii Im^^iir^fun-L. 3H5W Haewch. 
Cdtorada Spnngi. -CcAeado S09&7. 



JOBS OVERSEAS Big :mmry l.i-M S^U.Offif tq. $£0^00 
piufi per yeir. CaJ» 1 -21 6-453-3000, Erfl. 245S2 



GOVERNMENT JOBS ■ Thdu&anda o* ^a&ahCBS rtnist be 
lined jnmofrmht S 1 7.654 IQ $50.1 1 Z. ObJI 1 -716 &42-KHX:. 
Eal 33*42 



WINNING Irtiasvw4. Get Jhbv. Rfiprtrt Shan^ Yat, How! 
13.95. Dana. to. 171312, (XAinaon, ’X 77530-1713 



SAUDI ARABIA WANTS YOU* t;xri:m:nl Pay* T/^mnpc>-hi 
ItorfOuda 12.00. ARAMACO. to 020 AB. Part A te SC. 
YENS**) 



LEARN DcHTte'i'iHZ F^h^erabah FiarKhrtft. Mihnnai Irmasi 
martL L^aliYd FtmhCiw&fteeas'da P.O. to ? 993! . Houiton, 
IX 770^4 



WORK 0™rj**i 520,00ft SEO.OOft Rjf 

pnl^tfWriiCirt das 3 5 7-039-1712 Ext. 24. 



HELP WANTED 



AUSTRALIA WANTS YOUI idba^ikg ^TTanspa^^n- 
— 12.00. AUSTRALIAN 

INTERNATIONAL, to i$i©7-AD, WASHINGTON. BC 

2003E. 



OVERSEAS ErTVh^m^lt $20, MU - SfiO.OCO . Fran- 

Pephrt 1 EmpAtYmenl. &bx 197EO-AD. liidiMiajsaliA. Iadiar® 



WANTED lnd<wlL als; •rrlier-n^ad in working M home rx ri 
fy^rd aj^ert^ing smak elacniMk: CDfhfxkWrte Fui ar part 
lime. IfldLtsIry sr-arm l^^a.se par l^r. Nb #xj>. nac. RafJv 
iirmed to - FBelto i^achahKial As-&err*ifits Asadc.. D#^ 
PM-i, to VW. dOWto, MS 39705 Include $3 to cast 
ref. rt i rul si?ip!ikJi5jGrt 3 irat;araSii=sg 



FOR INVENTORY 



INVENTORS : Fre? irrlnrnnaiipn on gN^ing yaur n^enlinn 
Flat saia safei CWparAhan, C-5-Fl, Fmmcmt, Ql-t» 

43435 



NONPROFIT FskjnEMtaiifi helps K^entafii. Wkteai ?arp^e ai 
sables. Free recof-cWg Iwrr® Ftw anaLBiior: AfliLaied 
Iny&ntorf Fcuntfakkn to«a. GdkYaOo Sswlnga. CO 

9090* 



PATENT AND DEVELOP Ydur Khvnlten. fteg-Mnod 
Patent Agpfihi sms L^eruad FYalasaiafiid E^ihaat. Saixl Tar 
Fiil PATH Pit MFOflHATtOM Every ihwentw &o,jiJd Have. 
Rtchgwd L Wiier. W^w^rth Burisding &33 toadway. Setts 
301 2^M. Nirw Verk, NY 1 0007, (?i £> 267-5252 



PROTECT Yyur Invtehli^m. nLv^nJLi'od Piifenr ARqrnefy 
Mairy Yaurti EicpertafKte- aiSFpakto. StKlrviduad Irtyfirtrtar'S Pt^ 
terns Gtydh toaai ■ Cdftedsfal^ Vety RthtohAbki 
Charges tar Fuee tetomBicm Paul H. Ga^ghw, 2530 
Av« . Evenston. Mine^ 



REGISTERED PATENT ATTORNEY Wa&ftingifcv D.C. 
Sij£«ui 1> Dor-eld A. Ketilasfrings. 414 Huhge^d Drive- 
fiddwile Maryland 



INVEffTORSI IDEAS' HAVE VALUEFEwr Ifnnk nf an cxia, 
■b>ga1 4 atm m rt later an 9m market? Many tmofite utihl 
kwgal asd and aifl- newamed by AiwicBit NvIuebY 

your irxr.3- W& drt*r -iksi^S^e 'tep^nfltort aft3 
sfirtiai «?n^jlt3biPfi toganlrf^ voLff td&ti s pcienhal value. Can 

or WTfla w4twt d*l*Y jwr fr« inrlowr*tsdd jMJQkage, 
AMERICAN INVENTORS CORPORATION, HJ, 1 Rrnnd Strrxit, 
Defrt PM. WealtaW, MA 01085. i413jS68-375a. A Fix: 0?isnd 
Markeang Cdh^aivy. Omces Coast n CaasL 



P ATI NT IT BOOftOiitCALLYl Fwa Delais N. Flarw, 
209ft Fnndulac, Richnnrd VA 33729 



INVENTION SERVICES. OevStepmant Ajv&istan £». Ptnto- 
?yp^g, Mihail re; by pTflimwcinal siwrlBe. Wnte tof iRiafma- 
iivb ktenflyte FRil irMiM ?vwJ*iHidri. fcp® in KtP^ase. Cia^sea. 
-Dlireiiik imd Aflspnat?!!. Pok S» ktehi§ah 

4AD6C 



PROTECT YOUR INVENTION. RpgsaSerad Patent Atfe- 
trny. FREE Ffefeff^nary Re™< al yOu?r Dft^cnpfedn Bax 
392-PM Milhwod. NY 10546 



PROTECT YOUR ilwINTliOw , . PATENT Jtl ftetHd 

mc:udiKt tnmptie -k^ms, ifasy iniikurL^in:: and mnrn FREE 
DETAILS, P.O to 727. EtaaAna, Mua=jLhuz»fk 

0214ft 



INVENTORS Leftm h:m in pf*panf and pr-rw^flcirtn pw 
(wi parser afrgA<a&dri fw pitor^aiid^ Wnaa- Ced-Pan, Ira;., 
F 0 ®QK 51B2. Arlingtoil. VA 22205 



iltfVE MTiOm WAItfTED 



INVENTORS ; |i ytxi have an ^vehtitm lor sa?e or &eehsa, 

PHtfe Asr tteP hfirjkkil gBpIsininig hfjw can help yr^. KdSSter 
sakz4 C4rp.. C-5r|W, FfihwH, Qten 4 3430 



I0EAS. iNVINTKMiS. IKW PflOOUC* S WANteO 

FOR PresaflUifean lb Ihrttriiljy and Flxhtnr nn nl Njrt^jewjJ T^>- 
nology EuhlMion. Call Ira* 1-WQ-&2S-M6D. Aju^tia, I-Kft. 
352-04&B XS31. 

flil-Nl* 

m SJWTHF1ELD 
PITTSBURGH. PA i52» 



EARN ROYALTIES NUPRODUX INTERNATIONAL 
1377 K, HW 1*1, WASHINGTON. DC 20M5 



REAL ESTATE A FARMS 



FREE! SPRING 8* CATALOG I 2$4 pw: (wif 6fl00 
pfdfwliee, 2000 3 SfOSLf:trft» Vaues :h £very ty;'aS i?l riwl 
manY ew^er ftnantjed' Eiwn 600 offltcaa in 43 ulata. G*1 yaw 
FflIE copy NOW! STNOUT REALTY. Plaaa Tohera, Depl 
5000. Sprtre^NsId. MO Call loll !r*« 1-HKHM 1-4266. 



FREE CATALOG* Tflfj r*ft 4^l*ld In cospsh 

F'i^ase apedtiv type praperty and teMteh dfisir^ UNITED 
PAftl# AGENCY. 61Z-PM- West 47th. Kansas Cdy, MQ 
G4-n? 



GOVERNMENT LANDS If&m 520 atm* HbfftMitea, Tarttr 
mo, vaciUwiing ipywinwn!’ Land fiLtyafa Quae plus 
rart^pmwKi* -12 00. Linds to 19IG7AP. 

WtotwigiBn, DC 2ftG3ft. 



CALIFORNIA. Lft':S. Arrange- $4D Dp*r. Jji.'l Mnr'l-.y to 

3529 L, LbS Angles, 90035 



CANA G IAN CcHJnlry Prijc^rtiBS 1 "^ 6&th >Mf. Ferrns 
avajatW: CMh*3Qw ran® rid $1-00 (lff?raarai CdrpWHm^. 
Sifite 135 as 0l->i- Eniil Tnruhte, &t 1*™ M4W lift 



REAL ESTATE RICHES: TEN SUCCESS STEPS N fsm 
MFomBtioo ?*dwak MoneVtxioks. 11 01 -PM Clay, Ian 
Prarcieco, Calrkvan syet 



SAVE THOUSANDS Pwr(^iastr^ j Home! Over ISO Easy 
To Urriarstand T» $4 95 . G-« P D to ». 

Mestm. OH 4SO40 



210 



iCarathued on next peijpel 



REAL ESTATE & FARMS 

iContlrm#^ Irgm p racking papa] 

NOME BUYERS MONEY SAVING GUIDE. Detailed ChM* 
U5t of H5 nno^l important SjiCtori tor tom* sfepfMfa dealing 
■with tir^.m- 5 . nr^nL almg Inr sale by ttwner ' COHlractB IFkiCb 
m0r*. £4.§S to: HiMTi* Buy*« SftrvtCe. 27 fltov. WinthfOp Ad.. 
Soniei villt MA •02145. Ckiannleed Id SAVE Dr \m 
ttfctodML 



NORTHERN Ltffia $100 Down S&S monthly 1Acr* 

P.D. to 291. GLfflWe, III. 66031 

FREE CATALOG FSfflft, danM, hyffftn® praUfKl. tfSler- 
lif-ortl land. acreage btiiOHUS * mow h* MO A cflh®' stilus 
Cai or wmle today tor £>«* GsUssog *90, *nmv*n Firm 
D^»i. M wiition, a. Ldun. mo ssm isooi 
325490 



Canadian Projperty ato L»* Frontage 'icru £47 per K*e. 
c k^hiLn^i? Pmritegt. inrtotHMnl 1 Catalogue $VD0 Canadiani 
r*iait uto, (Kfri. 22C. 2411 Yonge Hrwrt. Sune SOB, 
Taranto-. Canada M4P 2ZI 



expqht import 



+2500 '‘Fflfgl-Seters. " Free e™hu*w h AitomaPd. 
91309 B4. Clsyeisntf Oiks 441&1 



PLASTIC RAGS 



ALL &a»s. Buy Smdl Quentm#*. Free CMMG0 SAKto, 
6l5l-C Cometh, Van N w , C*IH- 9140 r 



HUNDREDS 01 &T«&. Ld¥**St Rnpas, Free C^llflog. Attorns 
PlfUllCfl. 1«H& 9W Lin* t* £., Mmri*40Ola, Mr fln 55434 



BUY FT WHOLESALE 



FLEA Maries SesurG* - Blimtery <wr SW Swells or 
m*fthand»*. iMtoimpaKr £rtd tjaitiw 5*Kl S3 00 to: Naunal 
FltiiL Maiml Dcalrri AsSbCnHion. to 303, Oil* r an. GA 
31014 



WHOLESALE. -Buy DirWtl CcntpMrte detaJH a-d L^la- S3.02 
to: Uhruhs. PQ But 772, LaJul FnsmfcfVSa, LA, 71 25* 



CHEAPER BUY THE DOZEN Wltolesate PfMS&Knmm 3. 
Beya, Undtmwear. to. Womens Panty Hrae £r«- Sens For 
toformaftion Prigmsfe^. SsO Smh Aweny®, New Yqr* Nttw 
Ysric iQ»i 



BELTS- ind BwCiiteS. Gomptoto Iset 5**erH. rtduflng 

IfUGHwSv ^iL^rElP-. iwalnsriis eK. El^ PMJlrfcS Cnm- 

pkflB dnHr «H! up. Gallic S1.IJ0 Atotew toti&iiieis,, to 
3956 -®PM, Nnnn Pr evidence, RS 0291 1 



400.0W BAM AIMS B*tow iWfrtii^nlB; M*r^ FiW L*iui 
dSftHW*. CbB*OUt¥- JotLptft .. Sirgb Samptofi. F™t 
ttoliiil^. flmgainur.’IrKK Opixjrlun'nrsi 73J-A. MuT-diid. 

utomoifi mn 



CLOSEOUt Jewels Sfie do/er. ^Gaiaiog sfici*. 
107-1B31 Dow. ArUri^on. MACtlTl 



CLOSE OUTS I OWyrtiil mrj* Whci**^ Fr^teis- 
^"jttus ftorl" s*!-fimp DDN. Bax Xr52K. Ferndjato, Morgan 
4S?20. 



EAPW MONEY fmurg Wign ;i?w4jlry n 6 wcH^. *s 1 uTwjs - 
buy dree* 130 ^ DtrlOK- nHAd Calaiog Sr HO (it^riduDItl 
Anka-PM n 90 GrtWimeh Art. , WWnCh. HI CCflflft. 



Wt>RLDW^l% BARkiAINS . . Pnparia - Dropsh^ - 
Ctoi»*tRi^ — $i®ptos — Fr#tbte — |5bam0«l Envafct>e| 
M4rn«d BPk i 71 7PM. INC 48^2 



MAKE Money' Sart M®toey fc JjflOO ner^ Soto*' W^j^aJ* 

Fr** Sampto OH*r L nddnom. 3S^PV PriWton, Ctw^b 

60650 



WATER fttfF iCATfiOH gyitome tocto^’ diiW Wrflcr ■ 
Sim. or Well WATERPUHE. Bnx 952830. Mtno. Ctfi, 
30347 



ADVERTISING AGENCIES, A0V. ft R- 

MAfLlNG LISTS 



mil Mating Litf *&*ty*z OKuN- GOC-2F, to 1 107, 

SKmrT a 33414 1305>334-S205 



t>pPOflT^JMm , ' S*eHsrs Nanwa-f^ S^nrp^-BnKhynf. 

VentuffrPM. Boji m ffawpra, « 96445 



BUSINESS SERVICES 



IMCDfl RORATE without tojai toes’ Free feod»0et tolNt Jicw. 

tfKUHtoa S«Mm£. Car r™ R00-34&O0RP. 



RUBBER STAMPS 



R0 »Efi Stomp* ** 3 yCMff&B TV Staffs, 

Pfcincwten, IA 



PRINTING PRESSES. RUBBER STAMP 
OUTFITS 



TYPE k* &Tfr|ing Cetotoff |i 00 dasrucf^to 1st ted^ 
Qy^*r Crty Typn. R .D. 3, Box 134, ItofwYtMCH^, PA 893*4 



TYPE Fatrii. FteLid Prtrsiif*g Phris^ffea, St^pJia* ISO Pages. 
Ei^M asduc^bi* Vsl Wd*f Acme Type. 1V20 N. -Mar^tnaj. 
Chieagts, -B0622 



COMPLETE Flubbtr Stamp QuiMs. Suppie^ Same day 
yiip-npin Sign Er>pi.=mi '3 Mao r i i •■•«.. Wholaseto Catatog 
Si .CO DediiPtJbte. SfiBf Stamp. i?20 H Mitie&ireiiS. Owssp 
60622 



&ARC0 Type Fourato-n. Typ#: *nd Ri,-tibr>- Stomps i-^Ja* 
H? 1 ,>S si 00 neftyreSapip m lirsrt cwdff 237 &. EmpnM, 
Benwiviito. BOlSA 



FREE c-rinMg Dnrnil:: Si 00 EMuad, 5^7 S*Hbii!«re. San 
Aritortb, T+iAi. 78220 



PRINTING SUPPLIES 



QUICK Copy Priwtg Lj>w Pr*MS, W-Ife Mfliomrtta, 514 
North Mata, aioftning^en. IBmaa 61 TUI 



GUMMED LABELS 



1.006 AdO'di^. Latw t 53 DO Free LnartUir*. A^ma. Uo> 

44®9a. Fm&Migh, P*™i5^apiia 



GIFT SHOPPING 



FftEC Cfftotop Dtstincfirt giftfl &y ma* Wnto: Drtle's ti^s, 

Y*>*yard MA mm 



NINA NICHOLS DtsURdrv* QiH h V Mr*fl Cmatog $l 0& 
RaFum^Q On ru-dase 14937-2 Stfrtoy. Van Nuyl, CA 
01405 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH hx Gbid. Jewe - y. □dK! 1 T ttdi A-nyrs, Did- 
fflrsnds, WJtefiM, Sirtr, Flii^ium. Mat" Artetes Ttrday. Fr&e 
gilt wih |niDi-r\ai or Chicago Gold & Ffec^ms Matak. 5 t. 
LiTnroe, Dept. &S5. ONca^ SOfiCJ. 



CLOCK, and wascft F^ur?ng bdcHs. loots, matanate. Free 

bCK* ratokg. NCKSh Ajitondim Bur 77 .A 3 , Fpi River Gtort. 

tftMriflQffil 



TAKE NC CHANCES. Deff! eim 4^toSl. most re^ibto hffli Kt 
dd gs£d Uianew. EslBSHisned *934 We Goto. S^rtr. 
Plpbrijm. Oianmnd* Hr^fiEfl Frinr Uik^minkr. Rcks* 

IftdLtflfmi;, 2fi-A E ail mpdiaotk 60602 



CUBIC ZIRCOMIAS. M Si4r_ Culs InluunaCcTi. ia.Tult 
H.DO. 3 Sion* SamclY SI D. Ma^s^p. Bm 2505. Maryirvilto. 
CA 95901 



GOLD 



GOLD PANNWG, Hpw And Where &x:k |4.00, Frrt CM- 
atog. Ptoa?»ciH+ Suppfy Company. P.O. Boj 25456 P. 
CotiMfldo Sjsnnga. CO KSt3& 



TREASURE FINDERS 



OPERATE 100 N OWN BUSINESS AT H0M£. &u#r*n. 
Itod. fratt mkt PalMn Arch Puhk^Nng, »V.»M. 2155 21x1 
ArtitoU, San FtArtci&M, CA 94116 



TREASURE- Lucata mile Swfty ulSra a*«4rve 

tocatw ■ bfK3iuto ir**, R*mp^si Pipdtrfla 601 27d£?ti ■ 

AMC. Time*. Ftorids 3J^ 



FIN4> (ahns, |4«^ry tnEA^jr* Nmw r^vidi J flnp.n^ry 

$4tKr£tfd dclKlur A::lourding lanyu Unaflfe^Mi ty CUiLcr 
■aano, nWnafaizad g.^ouod metaW« Haefti. Frw cata- 
log. Gar-JSMW. 47^4 N. 71h Artrxi*. A/ S6913 



SAVE i.c Id em rww meis: Selectors, An -metnr t¥^n5& 

?5yjtg^ng Whilst GaneR. FR|® s&SGOUrt! p rtt& It#? 

NwmwtKida Gan pi a I Shirt PD 9i 74 PM4, M^-kih. W4 

53715 (606t 271-4860 



TREASURE Huntart. Cnnixdkj lira. EtoCttomc DtHtK.lL.-i. 
Pandukm. Buck*. Hobby or pen. fhh eatatogua. 
Detodora. Apiwtifito 7-§05. 0*703 MejtKxs. 



FOR Ptonwre ™ Prc^4 T r*atyj* hunting can tKJ .i flfiv. i n- T d 
mg Paslimr. Fur true ihldrrtiatidil ivrilu. Gak> NtountAin MelaJ 
D*1 ik.1lhv 1505 S. Ju-jtlai . Cdrlavid. T«r^ 7&i>42. 



PROFITABLE OCCUPATIONS 



mm Oliatogs Flupipr m fftndlronirg Pflfngw^Lior, 

*bda sLoplKta Ml irt#ltyctdrta. Oddlal, 2Q 16 Canto. Dd lias. 

?^Si& F59Q1. 



FT SMlTN Ai je&gr, F 1, Smith, AiS,. 7&m Pto*idfm4 

S Nom* g^ixiv VM«n Apprtwypsl 



REPAIN la^nn-^wers Itmusanda -O^ f^pni: HXJtS. I«h0-* 

an* 49e EiNaPw’s*. Ptf . P-0. v, Ppn Jerwst, NY 
12771 



TECHNICAL WRITERS mart iq& money! Fmtf iMUH. 
Tfe^PuDb. Bax Z45B-P, Cmutte. CA B5965 



PlAS-TEFCRAFT PiOfLti&te Honw 3COO 

Mows Arttiabto. DwtaiJa LyiwwO*. 6£6lC M*m&aHk. Mentor. 

Ohis+4J2eo 



MAKE UO HOUR SaitobtraLm® Deargna to Glaas. F ie* 
Irstormaterih. Elahmg. to 445, Sirathmcsi e. CA 93267 



RECDNDniDN bki y&ei. E Am hrgl pmRn — 1 da. DelJii 
JS M FtohinsDn. P.O- Bar 191, Shari Hilln. Hmw jtoly 
37D7S 



HAKE Mn™r r - BodH T^ft Hf^v Fortj, 

Baa 11265. Hwilivilk; AL 35614 



EARN WRE HQME Y A OvANy Cbnttgl ^ -Relk 

iiNiiy airdtigri QarmtQrvbfie* Samnuini Dvntfed 

d v S. CkrittfC!. A-iftT’iH -Re;uatK^y PnnewlBi end PraeOca*- 
Pottefwd by Mcflraw m Writs. EFTS. P.O. to 1010, 
BeomiBW..NiJ QTtSoSi 



SALESMEN DIST, 



MAKE EXTRA MONEY DURING Y Oil ft SPARE TIM El 

Stow *jr Naw Lin« ert Catendeia, Pen^ and PopL^i AtMiHa- 
mg G4a to local Imm Prompt. Irtandly eervtca +wn snail 

fthiin AAA 1 CQIT-Mry m vgr JSfh yasr. STrtstowrrf or «*- 

hKlkirs We«Wy CcortkpNiWA 6*1 "jw^ PwjtPt Fiji: Tme 
FYMwiLaJ. Me 4xp*nftnc« netitreMiy Wi4* to Kavnl PbbJiA. 
NEWT OH MFC. CC.. DepL BPM4, NfiWlun. Iowa 50206 



AGENTS WANTED 



WITH AL^ja Show, pay -Sey is- when yoti Te*M ft! Take 
nmlers tr-pm MjntjF. and rwtgffitrors WtffcFi yot^ tkAl. 

wrUtoui .40* OF rtraetounl Can Fra* 1 -6M B2fi -7030 Em. 
222: in m 1-600-472-7003, Ed. 222 « write- Union Shoea, 
K-7SB, ChflMma Falla, W9 54774. 



HAKE ftg Marrtfp’ F*rt &ell "Hpw To Make Mpnt^ 
tiy ntaM- ihumjtl Dgixxlunitv Dcil.nK $1 j 00 Si.nbrtn 
Lnlfumijia. PC- Bjk 101 Z-4, Artd, MA 02322 



FROU HGME-NO EXPERIENCE NECESSARY AQENTS 
RECEIVE TWO HEW CARS, J7.PW WPYkQbn. V*rt- 
lien$ Compltrlt? Dela.i Se'nJ 52.03 Shipping and Handling 
to: Fair PYibtolwra. 213, ten 1407. NtMili, NJ D71D1 



MAKE MONEY IN SPARE TIME, Ai B iua^.-uton sitoa 
■ep'esaMeli ve to- toarUno naU<m^ rnagaz^a. yau can flam 
gvnpnxn. qinmmii^pcmi whip toirwtg -HTt Cl tflHmg 
IrsstTvdidaa and im^pkra wii « sarn to ydg few- S*nd fhi 5 *d 
yotii name and addnu to POPULAR MECHANICS, 
Lj*pl AB-L. 550 W. 55th Si., Ywk, *dY 100 ss 



BUSINESS OPPORTUNITIES 



IHPOflT^apM OPPOAi hity, prvMMAT wodd-an^t to«y 
ardar ikJineti Iruin hDiTMl, i¥ilhour denial. Wft a/irp pian lor re? 
!&i« enamir-jroii uneaiM^iy. Free Re^nn 

UsHin^er, Dept. M27D6, Woodland Wt&. CaAKwn* »13fl7 



HAKE $250 A DAY AT HOME Orui^ -ig Baby ShnAn 
HBSPMi, 396 Airport, S^ng. Fla 33670 



HAIL Order PrpSfla 4 R>r OtpetePUto- CFSIAA. to 4^. SlyAd. 
FL 33494 



MULTIicvpi *taik?tofrr, T 1 *^ OppcarferaliecB, (MRS 

O Ne- -M 10 Oak Lane. Sui=un CA 64565 



PJANGi T lining kjam*s| quickly at Na n*i Free mfccmellto 
Empirt SchwiM. to lDl4. Jupite- FL 33456 



FREE malHJh Prulilabkf- H(imc B.iiv^inra Sltimiin, Eki^i 

975, Lima, Oft* 45302 



"CAMADUM SUCCESS STORY" h&m* Pmnttote Aato 

tutpicaDan tomesn Re tud^wWiE. iow rn^flatmimt Inlqr 
inaion KS - $5.00. 4319-54 Art., Red DMT, AJhertjy. Candida 
f4?i 4L9 



FREE CATALOG 69 SUSMCSS HamUaLS. 
O40..PM464A, to 2% Fl-il. Ml 4i5P:i 



HUMS, WATCHES, JEWELRY ■ e*DQ% Credit Free $&m 

KiLCaSaSig. SpoAgm, 2142. i&G f rtlh Ava^:^. htew >af%. 

N.Y. 1 00 1 fl 



150 HOUR - mom} Eaiy Etalhlub &nli r^imsPiing Free 
delMs. ffl»#pftard9 441SPC-Weat 3fflti.. Lae Angles. CA. 
■HOffl 



SOLAR Ftoaiing taai n-ud gukJdy ai horne 1 Frt« mFrmna&on- 
Smpire SctoDl, to 1 0f 4S. Jup4ef . PL 33J56 



( 100 . 0(1 PAK.Y WhdlHAlins Uarr^mifeif, Wrtte Ni&ssn^ 

Uarkalmy Sdk 11 lB, Un^tT. TN. 3?692 



3 KEYS Tq SjOOSItoMi In MLM. Detete. Snrtron, to. 

4H4 Avon MA U 2322 



MAILORDER Oppodurntyl Sled proinaWe home busntas^ 
wffhoM. e^penerpr^ ^ Wrtfa tor free boo*, piirs 

Ncs Meai Order AMncteHtfL, lr*i_ Emtf.. MY 

W::ah.-3le. NJ LI 764 E- 



(Canlinuad oil mwl pagti|> 



POPULAR MECHANICS * APPIL I 




BUSINESS OPraOTUNmES 

fConrinuwd Irntn pracading p&^aj 

COSTS 34 SELLS Fui I2.M. Lnrt.:irf Geaeiih.;;*. FREE 
IntomdUpWl LubW. BOk M2706. MtoY 8eac^„ FtondH 
531 40 



NEW-PiAIL-QRDf«taAAGlC. Free w w* -nldrma- 
ttofe 1 . Send to Maawm Rq* JfiKi. tomnaspo^. MN 



HOWE SuB^ffu Ctjpoflufutws Ft« S^^ladiofl 

Guaranteed Mcht eii&ipflM: Accsypnenl P Q Boa 056, 
P>Sitofe, NC 27312 



FftEE r , . , , Amazing WKrfaMser ProMa r CUari-ci 
FtoHaati. Z? Snw^N. Agmcouril. (Menu. MtS JT-4 



1798 Pet mc^ith awnings praiifeie prepM-ng income ta> 
leeuins. a! hour* or to* oftiee We ftew ypu hsw CXnchty 
horned- fret. *4c? newsmen Fisdisraflte Thk, ?Qfi5 

Uo^Sr^sc. Ctiicagd- 60610 



PROJECTION TV Mftiw «i'u ft*S«Hfelin0 Prtyfettora 
. . . Easy . . Results ewitoaraWe to- 12.500 pcjedra x«x 

total cost lee* man 120.00 plans. ISMS 1 Geaiera 

^to^Tialton: $17 Ed* Illij r ,lrn1r-*r„ vifarmirticn FREE 

Mari^mnit fiHX Watr-nglnr Oa-vt-ng. F»?nsy!vjip;fl 
mn. Gupefcan i outers 24J»iRS. 12151 736-3SS&. 



PREPARE Tsi Patams Earn high- Itss. 4grMpc| Wirt. 
Train jirt New™? Arrcnrirlixt Prpgptarn. NaliDial Tin Trading 
Schnex hton^if 2DH N** Ybrk 10S52 



STARTING TOUR OWN SUCCESSFUL BUSINESS. 
FREE Syte^rmfliQn to OppCv^fliity Maysa^rtateSS hdw Write: 
OppOrfeinf^. Dept B7B, -6 H lAbtegan-, Oitwys. IL. 6060Z. 



MONEYMAKING OPPORTUNITIES, EUy Mftil Ml 
Plan* Detail* Fi*f B»&a 437. OliGDfW*, MA. 

01 DU 



GOING INTO BUSINESS? AVOID COSTLY MISTAKES! 
Tut fiatoiw Y iju Go Ira BuisiTOiS BM4." A frrra&AJ £|«t rival 
wwkir Far d#itab wfHe: Small Business tomMlharrs, Inc.. 
FO. Son t2Z2P. ktorrof. OrbVB. IIKncra 60053 



MILLIONDOLLAH-KpO-'LHiy 1 SaltefY raantaftCluniig se- 
crete repealed Oetwla Si .Oft. EvertoM. ®o« 35i. &wta. rdJ 
£7603 



*15tS> Hourly hi>kM>g custom al 

Mr™. 1 Huge i.iULiivwdr dftfliane Fil na.1 OfCU&fS. Wa- Supply 
TurHirui::. ^^iivj^k^ia. e^i^yihi?^ 1 Free deiir^ Custom 
Cm*. 43£9 De Seto r*frs , Oepl CESMO Ovatswcf^i Ca 
oiari. 



YW , LL»fcak* B'^ FNdrrtS Fast 1 ' Nfrw DiSt^vafy in 

Rifit^drferwg. UcA Ouafante Five 

Yeaje OcmpWe Sel Up Trirp Syftorn Sells n»-T 

Etoctoo*. ?4lS On^. L-l ip FfejcSc, An 72205 



" PROFESSIONAL" OkW SCRt^N PROJECTION TV 
. Dc«nt pt- rcoied fey cfiavMiriBikKis 1 ' . . Ei«id and »» 
ttw bear wto htns*^. aitd Krwu utuutg by Sw. Pto- 

rmrr .sn-r Ma-r; n.jvijK fi-mpln- (icinilnjclKir 1 Lfrilimflvd! 
pnjfiia!- . ISuatFaiad dtsStort .nteftnaajisrt and ctim^eto parts 
eartatog S2.0C Hcwey Oach OuafaniW POU- VISION, 

I STB Cvc^ess SI. Tn«XKip r PfmnsyNan4l 1&512 

WOODWORKING PROFITS HO 00 Hourly tUfluPa hnTih 
tuf* leys cfi£ato§u* Sii.O^ f*lundati% Trafee#irx&. &ok 
31 07C. South F*dre warn. Ttsse 70507 



ALUMINUM SC RAF - R-KyciS YOUIH^ MAKE JZ51W 
POUNOi F<tt totormatwri: inc&jstoai - PMt. &oic i?T. 
^aei^iria Bay. ^Ie« Y^k 



"TAKE Citato# Qrdflra- We *Dp-^np 2500 tml-anling 
spec ally ptodtjtfjt LOwesl b*kj#r wholtf*iit pMH. liTOft&ft- 
aie feaJnrtwy 1 . Sfe«^iOifiaf itoine by^mEes o^Jpori unity. Fr« 
Etook. SmC 4401 Do SctoA'rt.. Cw. &vit*™ti.CA 
*i3n ■ 



CUP na^epap*^ dems _ IS M RACHM FREE Repwi- 
Ciir^ngK K0-a nnim^s NY n2Slfe 



ASSEMBLE PRGQUCTS AT HOME. M,iny opKrtumtm* 
,paywrq Hrgfe V’i’-trfihljr PnSdJta (yiwWrHt u-uile 'Jv f HhOut rtrtSt- 

Wr.it, fluamesses, 92fi fiktgnton inn mm 

York 11235. 



VVCYL'S W»I| \m money ts* Prfet«<6«kTa^ f®p,ur. rtlin 
i*n,TOQicrfxJm4ro. Iiy^gage, c^top*- ft«k, HIV T*v«mtM 
cute ® tery Hm v«}g SI .^00 4 fflteto Naftlfi, OSra. ftS, 
refflaijranbi ..nlimilr^ e:iK3nmyir!; Stiri enrn.<g altar 4 I*m 
iluyv sa'ij^rbufe. S*n$^liteaJ <fWtaHa fra«. UIF 2007 
Or^ilgo 606-1 8 



PIANO Tur^ig quc^ly wt* I-utib sRuflV -CPu^ft. 

DfAima gFAflt&d AmuK^eyi TunrRg School. 17050 Tefler 
Dfivs, Wtor^an m. CalrT. S5B37. 



PtCTllRE Frtrrwnig ‘Pr^-liltS^n 1 u4Mm sip-Ant-lin* bif^-^isSS 
E**y in ton w*fo kan*dfl4-esxffa* ‘Ctoto To PrHrft Fram- 
ingFrcifli 13 -00 CuiuanStiKi r^e* iranMig ^appi^ 
in^tyduf* .laps;, 13®. PM Srvcnlh North.. Ho^k in Mrnsr^a 
55341 



212 POPUUW ME04AWKCS - APRIL m* 



LEARN Sowing V*n:hr r :e j Rn^ir- r»g Mnr Women L vc^e- 
Uvia Pwria Grei^ifi CfifsftapBftonrtE $1&L 

SfetiK>ef. to%ta 51301. 



HECOMDmON JUNK BATTERIES. 54G.Q0Q T &af, 
hrot 1 Efliy Free InhjrmrilEijn Qwen. 771 PW. 6ft5lfe CfPytKS. 
Wuhr^ii 



SELL Etartfca Dv Mad Giiiiksreti^ * J Sc Hkl-Acnk 4teic 

4dR2-PM, ShHwahS. Witi 54106 



GET RICH usmg OTHER PEOPLE’S HONEY! I Un^ue — 
Ssjflfne&s 1 Cs e^ms- FREE!? Finance Cwik^^ajifci 
50-4. feihegs. NY ^25 ID 

CONCRtTi Blocs Maclwies. Catalog ?1.Q0. RorJe Ohe. 

Bqi 3740, RpsKI c*v Swtn Pflkcta 5:rPa2-J74Q 



REPAIR MYDRALJLlC JACKS — DETAILS FHLL. 
WHITE: HYDfUULJC PARTS SUPPLY, BOX 41S7, 
BROWNSVILLE. TEXAS 70520. 



GET RKH Il S^rel Le» smashes defels- -hrmga *aeh arto 
i:rMil» D«?nln FREE! W.-nlthK ^ *"R A R.ll.ryi^ MY ]£$1U 



MAKE MONET BY THE MINUTE rlfouna in* tor 
tern^ 3 houre a papemork Nooi hoftw. □■‘c-vri to Ue- 
Umo ihcorm TudaS^^ new unfemodaro pnoiect i^hfce anyminig 
tetofi? SiFf^wnd rtou^r N& e;«e>e wnc* o^educa?KHn r&m me- 
rciwrts i{J,5®G pr^spN elrt^dy do*ng C*w**on of me*nr U.S 
UnjUKlttn F^f detail* dWMJIffl 45J-21 71 24 hrr. 7 tert 
A:,^ tor Art H33S. 



**60 Weekly. HbMia myiiirkj program GckxhmmuL Eos 

Z6Z33-R. Tamarac. fkMtoa 3332Q 



AFTAS BUSINESSMEN HftV-t S^Ofifly to Buy A tovSiSt Top 
Finders Rh»s Paid- tot Middiet-ast a^qg szei 

Flmm^n, Huraingtno ftrsirn CA itZMij 



BEAUTIFUL BATHTUB REGLAZJNG *Cpi*t*rw* pep as, 

lotutarnikEfentea oaast Ejctttefri tepcrff-jnity C*JI ickl- 

Tree ^-BOty 235-6S57. Ui*nqua C**p . 2662C Grand 

Rrver WetftarbL XN 4B2J0 



t*RN nurtorette weehly selimg »ntofifr*a!Mfi by rrtajl p Free 
deffeii?' Swwh-PC. Sok i?62 Bristui. CT i^S0i& 



II MADE S4tl.Q&f' Yeir by MpjkKTdmr 1 Hrlisnrl yrlhffs mpkt 
mo«yi Detolls 254. TOrrtry. Bob 31SYY, Ypeilim; Ms£f»gat 
45197 



L2APN Tht S^rptP -bl m&fljnng Utok b^ttontt Fiifeglout 
Pm “FIRST ESTABLISHED COURSE- Ap«H f -g.nnr-r 
5454 BOto Atos£Adero. Ca?iF 93422 



VENDING MACHINES. No Mthhj} RbUto esan AnMiiiny 
p:Ci- r t. Brfli Calala^Lie FREE.' Pa/lway Corpora IkSiv 193ft 
Ffosfi ^sanapifing Qnw. Tfflomum. Wjiyl&sid 2iOSH 

$i2fea From Scjua™ Fool PTywote 1^to(|e Oamandj. 
Ge^-rriiiiivg Ptdg 4 25f. iReluswIarJ^? Wyscid 1 * ~ Nndgewpbpr 
Mib-s 02324 



RECONDITION ktod r.v hiUlpnfl? 1 tlOO.Mt dfily 1 
Secjais, CKtem don e wl Siahto E^ne".' DuihL Bo:-, 

3330, HkJkOfy. N C 2S603 



ACQUIRE ^eraooe4 w*elA. free devi^. Surpass 
Enlerpi^es 39D6 Umwcic. Depl Pm Lafisihg. 

Aflgio 



MAKE MONEY NOWItom Mh90£0lteutof Boom! Elux 21 S, 
W&sNftgiOfl. IL, E157T 



RUBBER Mulch tor temenr or £Mster lu ftiike xmrt&li Or 
hgtame. ssmf E5flQ 'or salaksg. Flotda Mold. Bon 3AB5. 
jMkgonuiQe. Fla JJWfr 



FINANCIAL lrtop<videfir« «n yngr Own ^viSinptf E No 
Mri;ar Irweadnmvni;! iSASEf To^ FbKsewru P O Bei l4fi. ftBOn. 
N.C. 21701 



MAKE BIG HONEY REPAIRING WINDSHIELDS and 

Pjato Glass r Earn uo to S50.DO3 ysa^y Se^ia tor Yaiua&lB 
Fr#e Nencd- Gias-WeW Syale^a. P.G Bok 57350. ifeyd. Qr 
9770ft mm ii 66 



ALTERNATOR Slater RefenU^ng M^toe Easy Start Wrih- 
C. iinifrJ AJJM Bor 33, Brfpfch N Y 1420? 



405% PVnftd Rjffterv Rtm.rater GBiftnttJsr J^lh on 
yea; round. CeJaPdAs?,, B&x 652 P, G:iy. Utah 

64302 



11,000 weekly Hame Buaioe^S Eto£tOry. B*J 2019- PM 
Ntf# You. New YeA 1D+03. 



NEW- 5500-W Fren> Qnt ?h wK pi Plywood 
OftksLiiTV W&SHdcrftfl. 3C30-PM4 PAcifc Way I nn^i- iiw. 
Wash. 90633 



SEIZED iN GOVERNMENT NARCOTICS RAIDS! 1 ^ulp 

fik>!>lea . . . Vans .Eioats . Fumrtore. . ThouiAhdadif'mr 
items 0uy Dm Cheap Rosol tof Ek| Ptofe 1 - Fr&e irtomia- 
ten- MarceL iky wr-M h^roa iA ?i?H 



earn dii; Mon^y 1 Eesy buajntss &teri part-Mne Naiional 

• n'l earns. it^surtE. Opporturkty, ftjk OflH»P l aqynp h-^ijn: 
CA 92577 



SCREEN PRINT T-SHIRTS, tojeteftirve tola. Free QdtaA* 
"T-Prinler PCJ0 239fi iGCj. Tempa. EL 33623 



WAKE ftobOer Slampfs. HigtOty PraidUbto fiuaifiiss Fn* 
Detaile Stumper. POfj aaflOfttCC). Tbrh. FL 33632 



PROFITABLE GOLD FOIL PfilNTER, PettonMlE tk£*- 
-»eas tartfb, pemfils. nurt^dto Frte Suki, POP 

24906(GC1. T-iiiiHM.. FL 33623 

START vpur Own Business No Fnia Details Free totortfia- 
ten. A G4rfnHd, M im Fhp. I30-PS. FloWkfiSWflt. NJ 08891 



BUMPER STICKER PRINTING PiVICE, Che®p. Simpto, 
PotMEAs Free Dfitsils Bia-tt^r, POB 2S791 (GC) . Tampa, FL 
33623 



*508.00 - Weehly Bafrerwti Strati Ofn- 

era Dbh't: Know. &&T4 Battery, Rol:-* Z 1B7A Van Viftck. 
Tanas 77482 



GET RSCHr Efei Weatfh pr-sdyGirto b.rsirtos#sr GAO 
Qomperry, lftj$ Rena^pia^r, Gr.dfHii, ■N 4$3lR 

EXTRAORDINA HY PRDFTVS1 PVjUiftlwg, Mtirtg intorma- 

bon Mmetso. BOX 5447F Midrr-i,. FL, 33101 



TREMENDOUS MONTHLY INCOME win Co^s taiyto® 
gtoup. E ^.Lihnu drBttnsnta Brsud mwrw mr-'r.panrtejHr Np set - 
Ite M#4T^erahip Irli^kEure S3 00. Eiiil-l - Sox 4322. Pr.-o.1r*' L 1. 
IL 61 1 10 



WAKE MONEY wOOOWORKiNG - Eaay w IH a rttoins 
uttouM gifts, toys. n&rt8R?B& Free dela^ WSwams. 32K 
Trtyi GIIS1 Cte®, NY 11 542 



FIND. CASH, CHECKS, MQHEY-OAOERS'S m YOUR 

m&fkon daily! 1 Erdling news 25c. MICE, 1 1 nM ir^hH. 
&itoHI MS. 39530 



WEALTH, O^fltS Y(Kir Share. FREE prit4. l iuiB ifidws. hqw. 

Wree, Hannan s. nOfti N. €es«^ wernsn. Men 46GE& 



j_EAFHi HOW TO 5m And Make Money fSfii mw 
worn EntarpuH, P.p. Boa 4*444, CcAjmbus. OH 43304 

STEP UP TO FLOOR COVERING!! Impeded in a c-nvyr 

h*gh payirei GMmr* Up \o 11,200.00 WEEKLY-1 ui* m p*-i 
hme Free Detaria, Western F^i«s r PO Bck 037-F. Btflyradn 
MT SW14 



WAMT To Siea? rrag lndeperKtor4. Secyr# iHSYe UrriimitMt 
intom* HSR ImpOdi. 2217 Miiftxnj^r Rd W, Frimnnlon. 
AftMiha. Carada T8K 1EZ 



UNLtMfTiO INCOME de Your Cwfi B&S4 W UhdH J1Q 
Inves&nenr. &and $4 0fe Fgr FkT, C-^B^-Sweeg-. P.O. EkJK 
928 PftlalifiNJ. MiistS. 01202 



B-iC frkwwy Wtrtmfl Shod Repels Fdu®-FM454, ^ 
AiTwha. Fak OafcA CA 95628 

EARN S5C,WW BO this *m' ns pnMestnwt BjjsettaCAitai 
tenvp business oppsfftmiiy RUSH SA61 Tncofp. Bon 57. 
Bwte.MA 021 ?3 



WEALTH -Jvrju^:'. mail urder! Fr«r :iflLi,ls' MM 109 
Fto&nwuod. SimpM^vKIe, &C 29661 

NEED WON tT 7 RrdvDH way tor pralitable, r-Jiv,/ nrirm bUN- 
nqm, Frae ime^msbon. Networtl. F.O. Bea 10567, Pftli&yqgtl, 
PA 1513,6 



NEW Maitorftea pppjyr1yR4y r Start P^SAalile Home &usm- 
r*ss ei Booming Viarnsn Sato. Eai liwme- Tare SerpHs 
NO Ihstotoftea TO 0Uy WVrt£ Par Detajlk Fite Frm- 
Fanfloo. Dept iB. &oa 2276. ir*giewocd. Ca 9C305. 

*il,0fe HOURLY with a iyd gimmic# Compleflff 

Details «-O0. e^rnsi miw Oepi zw oi . PO Box 4SOO. lytor. 
Tania. 75J12 



WOOD WORKERS - IDEAL HOME BUSINESS. Ngsarf-ing 
Fraa feataiN. Pme Smp. W, Peterbora, NH Q3469 

MULTILEVEL U*H_Ofl«RI YOU TOO n Cm "HAKE BA 
UDNEV M H#to. Fi®o Gaytohn- Reve^lfi Hqii'! i, l Ssk* 
6940'^ 79 Avefto North, F*n#kss Pork. FL 535&S 

UO.OOfe GN ACR6I Hew H^^lroboiw^--ii«!id«if&&^ 
ptowmi. practeprt Littto m^nufll lafeor. Tree totofmatltw 
Rotel'a. Box 1867, TK 77033 

&TGP: Amaimg Bushhu, ALriuis-mlive FtoS C^ittaasrig 
Area Deiitarti, Sfecra! Technobe, Fcsl Oltoiihg. Pay* Hatid- 
s^mely H?Gimrraciis FREi No- ASMlS, 1Z56 Pfeita 315^ 
Wilkes- Bar PIT. PA. 1-570? 



TURN Jurth Cfera into bi^deftare F£» ^mptor mlDi-Thiilnn 

s#nd S3 Win 1040 Eiitarprtesei. FC Box 559. Frat iRoc*^ 

Micunnn 46lS4 



HAVE YOUH OWN BUSINESS FROM HOME, Ctan be 
dC4Y6 seridly Ih^Lty'i inFtl F^i:;1;lsIii: pTCdup pnlnnlm 1 
drsftnte*^ Call £300] 465-4407. Fi»d, WrkI l&brt 
Circle. Brawnlieid CO 80B2C) 



WTOS^T MONEY MAKING HOME BU5PNESSESfrtFto 
Qntaih D'*hn. flij New Lanok ?toaJ. Jcriief. Bmcit 
69433 



NEW BICYCLE ENGIHE, De#Mri Worried 

GK5tsaiman FTcducte, Bon 4(J0P^. EHbf^. CA 9263ft r7i4^ 
S^44O0 



i MACE fiw.wo m 3 MOftfHSI EtKrepf^eur .-evto* 
h&w ydu Ito DM" Nd irrfca>idnerrt recji^^d Free FYooF 
Sl&ndet . BulkMg 244 -PM. Nkqhlwdl, m £7723 



iCfentlnufid on m& W1] 




BUSINESS OPPORTUNITIES 

L Continued Irm prewdmg j»g*? 

AMAZING PROFITS wr|h MAILORDER few- 

n^p, LflLs work Ingrti’cir 1 Lttng BASE Sp>ny Eif u-priitts 
Box 1Q72-PM4 N#w Bi ^nswLH. N.J. 06903 



t15i» £HOUttLYj WOO DC FATTING NOVELTIES! Bto- 
chune-ZSc WoodWMit. Bo* 46ftA Spmglie*!. £>egcn 
07477 



lOT.WWIW Pi?1 Tim*. Hs*™? Grp^ Wfejks^ftte- 

Rita* Gt™ Si 4.94 SwDpIt. M Swi 

Inlfirnn'innni F.irMir>g 5600 WiteS 50sh Avfc., Dftfnr&f, 

GOfl02l2 



GET RICH™ Three (Stolen QespHUmffies. .? Onheattf-Gi 
Guarantee 1 ' Fast. , frw ShtHTWe 

Catoosa. OHMto*na 74£i 5 



MEW Mcnrrrfan Beni, tlM 9i monthly, u. DMW. S§1.5l. 
, . . Gue/mseed . Wtttt FbirCo, Sou 23*5-4*1. Spnnglietd. 
VA 22152 



HEC TCL E METALS, NO, NOT BEER CANS! |**y **» 
wflhtctyt Free tfiferrngflion;, R*qpt**r, tto 1057, Brtetf hdrtL TK. 
77WW 



HOPE MAKING . . . L&Am ?r*J SHil! a\ Ttftotfig HOf* and 
matte Mui'Hiv dbtng a; Ho*i- Id ge! sorted, buiftl tpg Jtg i Ma*- 
ha* your Piodutls toteresteo? V^m S3. 7^ for Cott** 1* Pe> 
tare MeraM Turtfc Vyrfe, RgvM P. M$yw Spmgi. Waha 
S3^5. 



GINSENG EQUALS tmMfl UTILIZING Awe - Free 
Intofmakoo - Gherman. to 132. toqmthuvia, PA 10047 



GET - fHCH - SLOW P*wnfe Lk*4. :)7£44 URwhO* 
Bhrt-. CiiPtftf e. Ohte *m* 



FfM&E, Dwtoy gf WhdtttJ* ft** &fejr*e*. El 00 Pasi- 
4ga. Mimdling Nir-Kinn 1 PLUtoftbOftt, 501 W MOWS » r 
firtnd, NV -63503 



FOOD! tfiMfibous. DatitfOk*. Lew Galons! Mufli- Level Mar- 
testing! Program Second To None PpnenecL. W W. 

5®lh™?f. JoAwmae. N.£. j«644 



HOW To Set Dm^ii By Mail. Reduced. 0uLply U mil Mi. Lri- 
■Wfttupe F«*. B Hayden. to *001 , Owtratewo. KY. 42302 



SECOND ifOTTiP rtffl^ing btK** And BtolftS. S1S0 to 
SS0C iiAjnthlv Pwter. to *MAAtoh*rtLTrai 75416 



PICKUP TiuCksrtf S1300.00 Weekly. *1.00PH. KettM ft. 
271 3P wnmut Colutrtu^ Ge^gldi 31304 

NEW Cw? htous*! WbflW! How To Find mjr fodune 
Wtiie- iruSapflfideni i*2? E 1 Cwnsno. Gona?«s. 

CAfreUi 



NOW Y <HJ Can Ewes +A*a PralAaiil* Hsme BiaSsnesE in 
AfrMncd Tadayf Fie* Otrtfete Wn^l P.0. EkHt B07*. 
WhflnjNglon. ti&. W&M 



lNDtPENOENCE r *W*x Ancs Get Hh* E*rv 
Bl-^KiM 1 .Fn4i5 0Wii$- Gn^xs, 146-E3 Av^ntda Vk^a, Sfln 
Qiwn&m, CA B2672 



WHOLESALING, THE BOOK s hii^a n na1ufe r pioee- 

dLtffr aad rncti nitnonai ': now 10 5*1 nterc^anctee at «t-oietdie 
pnoH. sand 17.2* io: Franma FT 5. 3oi H3MZ. M 14 LT 1 . Fl 
331 52 



fflmiV PrBlrl^r BuHrmU. DftttaK SASE. 

CKKJulisic Lmng, tkix 30295. hvJiai j^a IN 48230 



HEED tTOdil ciaNSs^ BdriLaci'- 1 Sow Credtr? No c-i-etft'Kel 
op refp Cap Now 1 i -3>7-fi39 i?il Ep CSe 



MAIL ORDER - EXCITING. FUN AND PROFIT ABLE Gal 
SSAtfrf R-gtil FEDERAL LAWS and tHE DO’S AND 
DON'T* OF KAIL OrDEA Send S2.9* ptus Is m P&H lo 
Atfwoe. So* 2D72. OBfH£4. Fndipria *7i30 



BEST i;»?ta5ts Aid^ua F^rmli^e Oentpinfjr?. R»mS^ 1^50^ 
Sel: lr.r SrfH)pfi. PApi^, 2 Kt’Jle F^fed bwpl»l L20 7 DC 
Enfl»nd. 



HOW TO START f&ut omm fOcHing tW3tf*&5 S^nd IS rD 
^ bOQHM. Tow PO 6ei 154. NptppCig. 



NEW Luw Coy without tttjll Write: AMCQ a. 1601 MA*n, 

PlAM*«. IN 461 SB 



BECOME A SucwtfU Con#i^p«c Eom S0OWQ« r . 

pregrftni Ftiaa Liter in urn. 

CMG 1^ . 171P Zh'ihei. *202. 5dr CA 9S112. 



lAtl.'MIB FOR ALUUINU U C AMS. Tafcte 4 Ou nt*S -jl Aiu- 
mnLiTi 4 Ojmes Curdlxidid And FfldllHl Tn^i'rai Wt Fay 
110.® Each Fw Resulting Product NO LfliTS Send tH Fot 
Equipfqe^, rtx S* Per Drocs^yr^;. CANwiE, Ekst 7y$, FLduwsp 
< 7f, N.M $S202 



FANTASTIC homo huz\r*m 200V MOV ptoW. i)w 2500 
prrxi jns. triASn. iDyt 'Vi*veHT«. W^ie ldday K. 

Jcaas. 2426 MtMichaei Ala«e<n. Ml *&im 



BORROW tsy MeH 1 S 500-125. OCC FaH! Euy' CkyikleRua^ 
dataila wnte: Aecyrase 2ia> CnfrFtrrodf. WANiwilia, TW 
mts 



WON PPOFprs WIIN CUSTOM T-SHIRTS AMD CAPS. 

1 pr^^pnnal Sieiu Ir^n^hpf mti?iinei. M !Rjp. 

Si*i^ PRESS MAGIC. P.0. 22SW iGGL Tamps FL 
33623 



FREE DeMuM LAZy BCryS Gdfling Filth by M4>L LflJoiffl 
PutAshing. PO S29A Otay^ke. IL 60030 



HAKE HOME y be tUCCEBSFUL. WEALTHY, lfil>fr 
PENDENT- I'M &VW Huw. free Njwta), 1N>7 

Ulh. Ms ntiE P.v* IL ®166 



MAKE MONEY rramnvj Pilu.-tS iMrfVg Msw D-tleienl 
F-afiiii'i^ TjoJ Cl^r-ps Al' Si&Si In Two Mu 5 jlteS Gua di-leted! 
Free ^tooBMion. E-Z Ckanip. iMOGP Vtoodfffiitisei ft&ad. 
Petersburg, VA. T3&3Q 



flio profits (iH-itt*) moiMsmmi z# w* v#* 

bos* DRhiilis. AMC 4$4PMl, 11SJS iavj CypciuF, CA 
B06M 



CASH in on Qcrit^g Fever"! Quilling Frames Ftesiy 
Ewiiy Butt Runs IS.CKL MAC. 906 Srai* 3flt St- Chn^s 
MO. SS30* 



FREE REPORT? ' HUpm Tg Sum A PltemaMe ^Sbffle-Bes^tf 
Huslne&s." Tirnberh# Co^npaRy. Ds^it. 14* Bo* &1, Eaif 
AuM^a, N.Y. 14052 

BURGLAR atefm Mi My teamed, low atartng 

CCifl. higft prylKg.. Fr« dcsMs Wgcm? 5 Alamt Etpiipmenf 
Dept. PM, 9667 ^rvrile Ljxtp, Myet;. Rat, CA 9SSS4 



#10 5A5E bun^t liruntiN ipKtependtnce tfriofmertion 
KjlHvi 6io arfflsfliornL GiJi Ureeie. Flnnda 32561 



IK.W ixtm* \iK9mq pHm 1 SB®.00-A«Diiy p^^Jb 1 SaQ& 
fijnsand 54WS. Sl3 S LaflKM S- AiyifMMl-.. CA 62HD5 



S\M Sitftda Ydur Hum* Id Ev&y Oppcytji iiiiK 

Ad In TteS iaSL#- l<Jihf&B, Bftr 6232, Rim, Midi. 485G6 



START Tout Own Heine- &uarfi&m Free DeUaris. 
V-anDuesan. 2046 Waydrass. Prefnons. Cft 94*39 



START Sin^e Home ■MjiI Order -$U5Jr\a$s Prolife! 

EipgnencPdr Caprlal UnruHtar^ary yw 1^*1 F.'« 

DmiiS Wnie: Csenfem, Dtepl 2A, 2465 Grand Avr... ViWiByrHi. 
CA9Q0G3 



J3.W0 M0f*Tm.T selling ^l^jrmiBicHn by maH. Free «iiof- 
m^ii^i, Boa 10179, AteKdndj^L VA £23l0 



GET HtCHf Ebrl H hdfiift. Fr#e inlomalun Tn^ghfv 
Ewerpi™.. 3364P ViPage W«ria. ANraier, CA 9*301 



Cut DT WORN 7 NEED MONEY? $1 DO fcHSduet &hdWS 
you he* to 5in*t yqw business Pirpogh classified advif- 
l^ng RgpuMr MW-an*^ [>epl K0. 2^4 W S7lh 9|., New 
York. MY 10019. 



MONEYMAKING OPPORTUNITIES 



SPARE inw ijKtune *n y**ft Ftepak Huge eh&mand erssrtes 
esc^ioi'itf pfTfflife Wff supply ewwvtfeng. Deters bm. VIP. 
20§a *Afmrn»». ciih^, 



SELL Nu* n^ii*0teiitfn i^uni4 Of 6 tapes £*J0 

warkhwk to Arm M afimpiYun:: wanlnx| nxjrf pxiUO 
Man^emenl Dynanudi Buftosi WV 2S582 

DONT WASTE TIME WITH TREE" AD S make Marie* 
?infr W-aya. Send *3.50. CanS^Ntf Trade Co.. 2i Vrrginia 
m. ,Nfi»ic. MA 01760 



150&JUO WEEKLY Rec^ng Guarded Tire? (&!amp 
At^sKMMdj LaVlIteyS, F&irflt&ifi, FL, 32436 



FANTASTIC fifnnj) maiimg rram hcL-ne 1 ! Che* Rua^i 
Sternpod Add'itKKnd Env^dpa Imp^tiei P9 Xl?4l0. FgA 
Laud^dm FL 33316 



MONEY iic-ni drsnardeo lures! Deians-. &ejwme. Box *3, 
Fssswti. Indians 416033. 



make PVC PIPE FUfHWttlRE, S30„®O jur. -^ra met 
Easy. Fiw InfgnnitKjn. 0w#n, JTlPF, tism G^sncl. 
Y^jKtiiiiglur 96604 



GET Law.' sniAshes d4b^s — Swing* CaMi. 

Crndl! FREE 1 [.‘port ’ 1 WeaHtiKArWeM-A, Lwi.n^, MV l i&fcCl 



FRE E DET41LS Gel 1 js! Htioul m\ the money ydu willl. The 
GocK Fksbi!.. 222 N. Oaiflware. CUffemaJK IL. 61924 



ESCITING 5IQ-I2S HQilflLT indoma UrariuM eppdrtdnrty 
mahing a&iainrJuxf pfMfecte al Jiome. RAhtxl D^awaf *2&P, 
R^mNfisOfi. TX 75069 



GROW HIGH!! SECRET FEDERAL PROGRAM RE- 
VEALS HOW! FREE DETAILS. ClflS&c, Bdk 15564, 
Honshu ly. 



BuMPtfi STiCkeR printing DEVICE. Cheap. Semite. 
PtHiafcie FnMr -Chrtiit*, Bumper. POP S?9HGO). Tempi. FL 
33622 



profitable gold foil printer, paranaM# e^v. 
■nets Cards, perftfla. Mafehes. Free Detarts GokS, PO& 
j49»iGGL Tjynpa. FL W£S 



KUHE OFPOflTUN-fTlES. FREE INFOHMATTOH, 

STUARTS, Raite 3. &cw 264. V^. N.C, nm 



MILLIONAIRES Aienl Smadei . Learn Their MAGIC FOR- 
MULA I They campcunc e^ie4i 60% Tat'fy . . Legally AvM 
Peyin® F^dfWra*. stefe ircama toes ACHIEVE FINANCIAL 
FREEDOM? $6 05, Thprftpipo, Bgq «1llA IndwnwA*. 
IndaniL 46266 



ASSEMBLE. PvC P^FtMriftuw.IsM® ^ WeeWy-Spafi- 

firrre, Sflncf StsnfWd Envstopa BtoSSdffL 

D-:::h 635936 O-cTard^ T«^aj& TJM. 



HOLD LLffifBfrve Gerege hates 13 95 DAB E-:terpi lifts. 36 
Mnnna Ayi„ East Cl DfelOi 



GROW WITH US M L M Cg Wdh 300% Grcwlh Pw 
UMA DeuiM write Yd j Cin Mjkd 11 . 30 Hawi^d RD. W 44 I 
HarflartL Conn. 06107 



MONEY MAKING HOME MAIL ORDER BUSINESS. Free 

Wwtnrt iOft JCtfien WQ® Spfin^lurtd. Dept PM 4-. 

An -igiC"- Te.«dt 7501* 



GET PA» for ywr IDEAS:! repgri Ipfr, hpw, *3,00. 

i“" rilP-jriu r •■'urrir .. ™|. 1CC1 ph| yjL^falpjL n_ r , f J A 11- . ■ li i 

■-rCJI'.iiyif L Lcfpwn, luDl -p M N >; III4I r Gnu Ku M AIHQI. vflU 

0^331 



MOWVHAHRI Ufprn tnOfl Frw deteife! Pqwbi 

PLAlttultDra PM 4, Du:h 3Afl Rngue Rrmr. QR #7*3? 



BLACKJACK Slrala^y Made Easy, NEW CONCEPT, ha- 
teatetl. It 00 Sam's Speaiate'a. £42-4 E. Burnside, PijrSlaiMi, 
OR. 97214 



EASY Mditvfk-i rtKX^iift. &MDCHL H35 A Keenly SL. &an 
FnndHO. GAB4I33 



MAKE MirfWy wi:i ! - ydur C&iftfral Rftpnn by sngted n. jt'urrty 
giMtas ira<te eecrets, kinds of photesJides partAasisd, ?hc4ra 
paid. inGSkriing (Verfliory Ofdv 1oda> Send S3 00 plus S J ’ -DG 
pD#4gfi'KBndenp tg. U»Ui_ fj^pl FWPA, 114 ? E 

BrDdriway. Gtenc^le. CA &1 26E 

FtNAMCfAL INDEPENDENCE. Chctee ar suscfesePd hern# 
&uwneB-W5. Fre* Del Ms R. Be?Snene P.O. Bo* 26423. 
Um ie*pt3fe, Mfti 5*426 



NEW Lukury Cdr WlhPut CLksI ■ Write: AMC0 9E ltH'il 
ten, RamtieM. P4 45166 



SECRETS Pf the Rkhe-rL Prgpte Cfltflils W^ype 

WdiSUBKte. Kiama, ASesKa 99746 



GET REN m MAIL DRDER1 MJtonm Giirfps, You To 
Success 1 r-Yovan MKnod? Giair? Bestsetiur" Fre« 

M¥S-N. Bojc 1656. Wtitteaf, CA 90509 



make SttOY FOR Reloading Shotgun shells. 

Onffik on P«co oi Wssle Lo»d and Compafa to Pnoe at B^iot 

m F'ftjrYS pm hwjr Shpi 1220.9S Shipped Fr« 

COD, V Lttdrtan, P 0 ids ■: 706. Cvnvilte. £££, \fflm 



BORROW &y Mail* $500-135,000 FftSR E^iy! Cenr^del|^lld , 
R# dataife wnfe Aocgrale, 7100 Cresmouf. NashnlSB r TN 
372^1 



NEW ADVERTISING CONCEPT . . . 5*fl T C &na& Busi- 
rtetses 100% PfOM. tSOOCFteluKlAbM) F Of Sfltn^p-, D&f&ife. 
MINI-BILLBOARD, 3fl1 Durham Rea*. Nawtdwn, PA 

10940 



FIFTY <XiicH. &asy moat wnifeual to Poshel Giant 
dollan biuMUhte Dtfok shows ><m Send $6 35 pAis 25# 
CKrti AndCfc . 2023 ? RdddEE .25 lA Rocky 
CO. Hi 067 



HDW TO MAKE MONEY THROUGH CLASSIFIED Mb 
YERTlSlNG BoiAtet Vws you now to start y*u- uwn busi- 
new WTto C!A55^KJd Adw-actiSin^ ONLY 11.00 FDR BOOK- 
LET — |$7d) -CoupcEi ^tonctpISHj with linst orcterl. B*. 
GRDNOWICZ- POPULAR MECHANICS, DEPT. PUCl, 224 
WEST 5JTH! 5T-, HEW YORK , m 1D01B 



MAJLOfTUER OPPORTUNITIES 



MAIL DFKIEfi, HOW TO, BKG BDOKiET* Jt $1 59. 
Booklet. ESea 1147. Ohfl 4330? 



RABBITS-CHINCHIU-AS^Un BEARING 

ANIMALS 



iilto»Si QQti Moflth Plan toHung rabUs to# ue. Fh* d&fcarls 
Wh^sfLiihb^, to iSMPM, Hudson. Oh 442*6 



AMAZING Pralrtal i10,0O£> Y««rty RjUSin?] Rata* It# Wo# 
and dieedn-g Details— 12.00 Ant-irnn Angorn, Mntta 12 . 
Mundane 58536 



EARTHWORMS, LIVE BAIT 



F REE 1 . 1^-atur® -Raise F^Jm.-cirna. CrtcMete ftriwoms- 
S0OD S6.^ S0D£kt42 tot< on Hrw an* Where to S#0 
wrth CM« C^rtet Fi^wcrnii, Rams. QA. anYfO 



OF INTEREST TO ALL 



FING-ER PAIMT YOUR FAM*LV Compete M44J5. 
Fingen^nto, 13631- Sn-I A-Itonc &ivc r NbTWEtf*. CA, SOfiK 1 



tCoAUnuid bn niter pagi| 



POPULAH MECHANICS ■ APRIL 1904 213 




Or iNtfttlST TO^LL 

[Continued ErWtt preceding (Aft) 

NEWSCAST TAPE ANNOUNCES ANYONE'S BIRTH- 
DAT. ANNIVERSARY". WHATEVER! tM.OO. Tower. 
Our* lllc. MD297H-0713 

SCNDi POSTCATO FROM KWO To Sonwon*. PJ® 
Fbf Caid 'iVlth You Muage, AjfmAH. P-«ji Arm&ir, Aradaoo 
nusial *3C7. Saima Crm, Quaca. Me^no 

HJUDC LA MW HATE Any Coming, rtiotu, Gertteate Up 
To ir. Qntytt.OQ. -107.00. WEMCQA, S00 WUL 1 Stlh. 
Awtin, Tfsaa 70703. 

CASINO GAMBLING, W.n Sl'rousa*ld5 Gon'deral Ink*- 
mahor* $2. DO. 0 Rotoe-rts. Sflaten Ic^amS. 10306 

FREE ^dmtftonei Wum?, QvnswZ TH;k*t*, 

B*rnr PyUioalipi^. 4J7 Br«Wyrt. 

HY T1S® 



VACUUM ClemWa DiertUjN Ffte*5 ' ‘Nftw Rfcdfec*f 
1309.95. Krfby, Queen. Compact Dedajle: A0C VKUmn* 
WanfwuH. 7fl2l Iki«ne1 - PR Austin, Tesa# 70W 



DlSNET artist shows ydu hew fo draw. FsA3 *a*ir 
FREE! -Get stail Ad today! Btotie IWsInty-B-PM*, 3471 
ChhYhiwOhfc. Oweni. CA PI 720 17 14] - r W 

CUT INCOME TAX ■ jp IqToO*' Se* h*w H*w COvd FWirfl 
aprlirtS Ip }-r.-J ' FREE -nWmiWidn S*f?d SA3E. L*w 
Kn Mlft, BC**. Mthd S3 703. 

BLACKJACK For p?ic« of smgfli bet leerra -supple tomtula 
Fstt^-ang* fo EE lor my Ano^^Acfcje Tiyipr, 
1 DOS Musty, KatsTiiwop, Michigan 4$0&i 

BALLALARU, A MUtftg, utmvar «nl tor pOCkUf- 

bota.fi. k-idpsatHa b ehtfd dfr&ra wmddfpa of hand use Emm 
PaiMffiffiw'ig nose. Lbe rayuAiem. noash. earaptng. p&mng 
ate. Send IO.SO pEmi£ JO P 0 *j S handmg Chur* Or fnpnfiy 
ante* RuiyftH Q&Qfrm^ P.Q. Pd* 1$49, Qpf&fifcrtrfi, PA 
10901 

SAVE Up To SOX Oh vouf Food! B!!* ConiitefLe Debits, 
02.90 HAM Bj^aye Co.. 105 tdUhEK Si.. Crwlra. Onto 
44217 



STOP SMOKIWj-LOSE WEIGHT REMARKABLE m 

neturM PMid, GUARANTEED, SI. DO. Sri* 31* PM, Simi 
vamy. CA #3*2 

HID FLEAS tram your DOGHOUSE $1.00. SA5E. Royal. 
<60fl Orange Grove. Sacramento. CA #6#<i 

WATER ALARM, m IH* in pert. acU- 

vptte* lly w4vu£ af-Khiki eh Ad l&H in. Warm el b a aen m H teaks-. 
tsoM teaks, hill tevfr sensing? ter balh. ho^ Mj. ate. S*nd ctm& 
of mo^ney onter l&. SO plus K ^r port tootling. RuyalA 
Cowabon. P.0. im PA 1BS01. 

HIGH Mrrlgn^o-- Save J20 ,500 D< rf«ye. Su-HJ Si 00 To J. 

562A C^tofddO, BhtiC. N.J. 0S72< 

SMOKE-OUITTEHSl ! El^'.rjhp Ciivmg HWrhMty 
Hiace-mdr «w!", M.». Luc*y Dteyi Unkn*«). Bo. 3037 1 , 
Odipraon ^yiri^a, QP 60^3? 

PEEL &eie &^wn*r» you waii^ ti^-SS- + S's .® 

stiipplng e^d hitTdi^ C fi- &^irihyirM¥ t R. 0- Bo* 
ftosumoad. CA^iTTO 

HEED CnAt? Ad MuriHCdnl. oteera. WTtftoiA cnedfl 
tfiaefc, Legity cteteB, OPOlpjrraasAis. reslptfl pn^M. 

brans, Guafisnlietf. Rfppm- PMT. 

601*0. l o^ Angers. CA mm 

ATAnOnn.SmMpvy Re^ir Youa- Juy4A£*t OuK^- 
ty And Fiity V.'rlh A Flu ASbk Ri~uh Hfl. Kn Coma n& 2 Joy- 
^lt?k Irsiijfts, 1 F^mtod CitOudl BoaidAhd lh£ih#aNM^Por Ofty 
13.96. FSu& S-1 DO F*r Sh|ppnp S«rri Owc*f Or Mosfey 
To: R* A Sblb >"C.. ftw awp. Neripiraft, «V l«4«a. Tte 

COS' 5- OHr^liry Twq 

LAS VEGAS Iffiwe? TKm Cv, EftWrtwmrJ. H^;. 7ip- 
^og. TraftijKHtaUoo 15. -k?dan Py&in^crip^, Pski <411*. 
OWalwra Crty. OK m*4 

FREE &iAaL-siptobt& TO OvUf 6D Ma#a£t?ma, f:«i Gflt®ig 
TDS. Son 1103. Gabtxrra. AH»4a TW iNe 



WOMENS INTERESTS 



E^tehuihaTC RDACNES. . . . Hart*ffi**r , i tamim 
twrwls OT>n-nercinl pnfiOutlfi- Usd SupemwkAt Ir^ eoeni^ 
GmvAffl&ed S2' Poatpad B«n*rrvs Bn* i ig. 

Surthgton-. ■-■u^rswii; o&Kt? 



OOVEANMENT surplus 



HFLLKJHS Of SURPLUS BARGAINS? Many 1% rw^nal 
sosl Jefrp* *ckJdodr ' NaSiorruHdu -GoYern-Twrii Buyers 
GiJfet^ectOfY--S2O0 (CkrtirinlA^J OfiROSAL. 0Ca 

19107AP. Washington, &c sows. 

13 IT True- Ygy Qirr fSuy JfAfiS F« S44 TTiiOugfi Th* U.S. 
Gp¥AftW*frf? Gri The Facts TodA^Cflll 1312] 742-11*2 Esd, 
7133. 



GOVERNMENT SURPLUS JEEPS 130 K 1 5.000,006 
iiBfrii 1 Compfeto ifttePmfiJori Your <na, 19f* Off^rAt 
HA£CTOAY *zm 1Glwv4«kI». SurpAi*. iAA»te. 

W.sfimsin VwtinMnt WASHINGTON. D C, 2«nfl 



2 tfl POPULAR MECHANICS * APRIL F 98 * 



GJ. SURPLUS, Hl iL rig. ur^Canp.ng CgL.pmenr Hi Fogih 
CdMo^ 12 OC Rm flam: Ai?rty Navy, 12-M, MonmoL'^ 
S^eel. R«S Banb NJ. 07761 



LOANS BY MAIL 



1LGAHS1 ON SIGNATURE TO - &100 DM - Any purpose 
wnte: Lm. ifloK 206P. L4M Roc*B»ay. New YorH 11S1B 



LOAMS fly Man Gysireni^Kf^ Bon?* Any Amogpi; Fret 
Dtjlpiifi, Appirciylksr Ry^htd 1 GredrtM^p^. flea. 5D7TE, 
FtorsJ Pmk New York 1 1002 



GOVERNMENT SUStNESS LOANS W6 new MMHa F« 
De 1 ! dried F«rm and App-c aten Guide itfiiad. urar^eed 
Send S5 00 iniort;r«&. 120 C^teqt Cm-te s^annanoa 'YC 



BORROW S&lJOOO owshflid. A«y FurpoM, heep mcwli- 

todVl F;*b» Flflf^rt! RflLFriNUT.h. Rp* lfl?56-AO 

lrK^anupc4= Irxli^u 4621 9 



MONEY PrSbUm? Ftoa Buum dricn&fia LdAto, CislV 
&K*r<mrmiil 'drante. other twroftls. ayatafr* to indh^uBM. 
vwrie: 90-A*. ®n»etyPi. N^i York 1 1230 



BORROW UK -325,000 No Cusigt^ra ■ Canliwin 
liiy— Cravaiwri— Free Oetaits— Sc,j. 0 U 564 M. Danui 
Tesas, 75501 



CASH LOANS SoiTisw By Mail. Any AmsufiL Free CMam. 
Appfcaban Resided 0-lDS. tor 0159. 

P^qhunt N C. 2SI374 



CASH l**rt*-B0ndw by Mill S^ffi 00 Ed 325^01 FiW* 
dttflriB. ApsUfCalirai LTE3-PM. BGA S37. FI. LaLxteMaJ*. FL 
33302 



SORROW SlW-StQO.KKH Inelarfl Rep *y' No Co ^M--«t! 
Rush iNTipiTp Enrfcwk^wi FirtafipeJ, ®gs 
HWwfdsOn TX ?Sm 

SORROW tmm - 1$00 «0 CW, RrSttts- 

rig* GanfatertfsfJ. F§AT ®pm 

S320S4P, Grand Frfen*. TtoU 7&SS0 

SORROW 330,000 willful ihleteaE! Fe* 1 tleldj s' 
W=IWv»-PW.. 000 PdSfl, San F^hCtStd. 9*109. 



BdflHOw FROM HOwE- My purpow wHTpji 

30-3A¥<. OrwnpttSw* Rnhja. Am Earn KUto?ariLal u^rnp 
helpny alhef fi Np ejipe'ithtc . twi hPurt. Smlkinal Canpiiny 
^5 ai&sil. Ne sjImmieKa. free deiailfi DFC. Dept i o-C-< . 1 1 <6 
Resemjff twmwi. Oinston. 



LOW RATES r GM StaWf Lrato 

DiEdil*- ANA, Otpi 0*41, 13J1 Wnasto E-ig, 

Qjrhurfi MC 27704 



HEED Ct»^ C^i-Ji? BMhh^S? SIP* Chfidr? Nd £Mt*l7 Lrt 
IN. help. Cai No*! 1-31 T-B3S-1712 Eh. C5 



BAfteLAVSAMlRICAH LGA»0 BY UAH. L**n* hy M«ii 
TO 3HJ.DM. CbheesMafll, Cunliciuiilii. No CdSateiffit P.Q. Bti 
5425, Aiewdr^a. LA 71301. Td Frn BOO-55^-0572. Jtet 
A'rtJtaWfl m AL. AR CA. DC, FL. I A l*t hS, WE. MO. MA. Ml 
NM. NY, OH. OK, OR. BC. SO. TX, WA. Wl. 



DMVQWCE 



WINNING InlurnuJiuh 31.00. MENS RIGHTS 
ASSOCIATION, 108ft, F«art LBM. MN 55025 0109 



PERSONAL 



MORMONISM S TRAGIC TRUTH, item? dppietiaiec. 
ABTRA. tkm 577, OitwooG. Tetifi 7ft2*e 



START A MULTI-LEVEL PROGRAMS; Wth nn OWW 

bfc^Thai L+HlgjSBueJd YbufOdwh Lkla BOWEN PrPduCtfi C*„ 
Ban 572, C*mr Spi^gfl, MF 40019 



COLLEGE DEGMC& BY MAIL. Renowned Uiwalieft 
errtef Uty^eortdM Mmi^s. Ph D.s Free 

np^lmg ci<Ha&si. Qwrapriing. Btac 3lf.MP>4, Tufin, 
C*Wt*nu» 92fiflP 



BIBLE QjeSltOP-i en&we ad. E'd vpei ft^Yrkwa. By^r.. 

1?157 toiBar. Drtrart. MtdHiga-n <62it 



ASIAN. Eyr*p«4n Irrthd*^? d*P*4 Irtte-Pl^ltC, 
Bc« SMFM. Ssmmghafh *00 12 



MAKE FnendLi wtftdwnda thibu^i in'e nn.lH:'-iol tcrru-sipgn- 
damn. Detola W Heithea-VeJay Bum 1 1DflffiVPM, Berlir 
1 1, W. GertfiKly 



UNtVEfl-SnY &EGHEES BV SPECIAL EVALUATION a r 
EXISTING JPb E^purufriue. Education, Adie^t-mfril FttfiL 
Iii*nl>ehspre. G*i (fll4J&i7S1|. Of Whle B&k 1315I-T4. 
Co^jmtJba. OH 4321 3 



YOUR B .-nday Yei w>" Irani E*le. Send B-«hit£4t end 
BASE. Sab Foraea, 1B17 Meadow Gra^fis. Bamnee. BC 

nsoi- 



ORlENTAL wngi^e itfwL zwr&s$entfan\% Frwj irflptmfftipn 
FiLiufts, Bur. A3713MS, Chi ®indm 00690 



HONE V . . . X1BS , , , DEGREES, ^Oppodutom LBl- 
m ir-^jmahqn FiM F m E4f»n Prfl^s, Bdk 

1 :-P€m Britain VMflry, CA 92720. Ttf-Fr**: 
BOO-S2 4-7 BBS,. Y545 



UOG FTOPt? LfrU.in^ A’ r,i Wirtir? S^nfl Name 

pl Lug Mu -ufflCrurti Add Frant T upe M*rotAtfjw Afc*og wrlh 
SA.S.E. Loj Hcnw Gdffsumef Club. Bert 6, £tan£«yy MO 
5440# 



AtTtfTOON 1 2 &ten1h fliorhythm Pius FREt WoneymakfH- 

SnhJ Brtid** mm D Simt Sjiie 

00023, Arlington. Turn 70C10 



LOSE Wirnghl F^! i^rp^nlr. m Yo«f Own K=fchNl. FfeSh 
SS.OOl J.R. Entw^toB, mi UiMk, Smmwte CA &M2S 



R EMAILING SERVICE 



NEW CPdieer* Adless. i60* World Far Oiy. tana* 
Sl.W Cnrrip*pto Serve*- Rfm Cc^jin, S 7 flaitBy St. •NflW 
Orleans, LA, 70l23 



CONFIDENTIAL FORWARDING RCMAjlwwJ TELEX 
SERVICES. FREE BROCHURE. C1F INDUSTRIES, BOX 
wr-A. A2LE, TEXAS r«W 



UNLFflTED ADDRESS. Difiirem a-d HnBdtettkftJ. Ronuil 
*1. Ofi Single. Mail Forwarding! Serw* r BCS0 a. Mem, 
Itusten, Tsie#* 770S& 



DEPENDABLE Rena *--s. MessaqtL. Sa^efi MLH-ey. 

CentTBJ, Boa 964. Itortn Fejpi, MO 2l«l 



COMPuDtNTiAL M**’ l^e«^^4'orwi«arig. Mail Owp. 
Bqm ?fTO3itf>M a QfteJufe a 1^09 



Re mailing 20e. Fofwatrdin# Si*M yearly EccfusmaT r 

flnii &4l , Wnghr-ngton 90023 



COMFIOCNiTML Mad Fwwatfdififf Postal Slwupe, »Eal 
900 &?*h, Seh Lite g*y, LTT *4111, 



START Yput Own ^trrail 01,-siress Kasabt^, 1 1&32 Lm 
Lyc«. Sa*rta Ana, CA#&7t5S 



LOE ANGELES Remaihflo ServTOe, Sm&t Piet*g 31.00, 
Mrawiy Sefyicei SiUGO. Hec^fvir^^Diwardyig Sefrfei* 
CywintMid P^etiy §tpvr$! w#1 Me*: you Locale Posl Cards 0l 
LA Area Upe*i Ypi^ Ftegurti. Gerus^ Ge^eld Crntteberty. 
P.D. BPh 107, 6320 vma* An*., Ball, CaM. 9020 ' 



SASKATCHEWAN HftffllAAg Cunlr d |. Bd» 101, Fojm 

Lah». SasMrtOne#®^ CasJWMSa SGA 1A0 



HONOLULU ^%amaite. Si ,00. W W Ma^ Hawaii Foat 
Cs*d. 5o* Great JoKe Whetr Rame^ed Ta- iKt’endi. ML. 
£T4tfpnH», PO &&10^ Han&kyu, Haewa #0^6 



SAN FRANCISCO Hema^ng Forwerding Eemoa * 1 . 00 . 
UcmiBi s. toi ffi. Sa#i Firerscisco. Celflwna ■041®! 



nONOLUlU Futmaihrig Sl.QGi Forwiaftfmg. Rraleartla. 
Sdurthira. BrfdtWuM, 1323 MtfO- tlP-ulu'j Hawaii 90014 



CANADIAN aTOnii^i!' C:^i|Je-r □! Rrl-ahlt B*x ■ K i3, 

StatTOP E\ Oiawa, OrtarTO KIP 5F0 



FREE Dtdaii Cunr»dtfK--al Rema-Ung Mml, 

509 YMenWBL Fresw. CA 93720 



MISCELLANEOUS 



PHOTO ID, Seeled m [Um4k Good m ail stages, FTwmcesL 
Fwi. GUARANTEED, Send S600 CMlO.M|. Photo. Name. 
MWM. Htei^M. Weigtil, HMr. Eyfe. «Hlid«*. CenJ«!il 
Putting. 2071-4B EnwtBW. Jae^somHMa,, fisnd* 32207. 



COLLEG lATE j*A**rch vtlpkiq -300 peg*^- 1 b.£7* 

*&■ Rush 52 iO RESEARCH, 1 1322 Ida^j. ^306PK. Lto 
Ang^ee„ 900fs. (213) 477-0^5 



ORNAMENTAL Iran D**gna. Bonk or 1 00# EewAM (w 
kaI deftgna lot radinga, ceheiwa, «a Fra* Lil&taiura. 
ConfWTflfiam. Be* 20D06. Satl Law 0?#v, lAan B< 1 2CF0005 — 
— tito §wm MOO West] 



COMPUTERIZED SHEET METAL LAYOUT. Prae^ 
Panel m, [Z13J 433-2334 r BOX B167I, Long Buch, C*U. 
*S^0#-16?1. 



TOOLS- EQUIPMENT- LIGHTING- ELECTRICAL SUP- 
PLIES- iAiAoiwro^. CdnstfixSoin. Confractonk urousfey, 
Public- 1 WhcrfaseHt- fkwwnipd FlrtpA tQvw #00 Men^ad^ 
era.j Calafcg' Mr fM SR 23GO, Mbng.'nLiyihc, FA 

10210, 



WANTED MFSCELLANEOUS 



SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, 
Silver Soteer. Slafitng, Gold Plawd, Robert UwiczaM, 6S2 
Wtywst iUrtfc**, HJ n?OT 



GOLD. Silver. PlMmuht, Me-c jry TarTiLum Sdnpiin tm*h 
jalM tree. Ora assaying eeryte. can Whole&ae Termiial TOH 
Irae: l-MMM 1010 



BUYING Ii*Tgatefi Ceit-ide, Ttinp,i*n, Mctyfed*niiiyi. Sih-w’ 
SdWof, S4y*r Contacts. GcW Pterbrnwri Stt>-12l“WH Ohio 
21643i-*Wcd«Kt. 



FOR SALE MISCELLANEOUS 



SILVER FORK-TRUCK CONTACTS AND SILVER &&& 

CHEAF. rtMitvT LHKiafc, €32 Myrtle 5!., EkMfceUl, NJ 

07202 



OLYMPICS TUNE IN THE ACTION Mtfu Am FUctei Fit* 
Betimd Ear $14.95 at $1jD0 W JL iWsf^fsAg, 

219 Hw Ih Me 5, HeaWs&jrg. CA 95441 



HEARING AIDS 



HUGE SAVINGS E-YMiaffii Deafer IferkLjfM. F r ee Trail 
Bartterres motesei*. Twma Arranged. Ca4l Tofl Free l -BOO- 
MS- 121 2. Or wm Llff^PMCi Rw*9fflU IL 91110 



OlANT savings AH Types In-The-Ear Speoakalfl Mwmt 
Tr*ftl Tnfn>* fl+away, to 6&4 $!Pm Chicago. IHkxm 



SAVE Hair Buying AkJs by M m AJl Brj^td* 
REA QOmpmy, to 3W. &WOri, O&d 4»1 2 



FREE HEARING JW CATALOG - Saw ■* by Wnre 

9530-PH 4, LahfttotfS, 5apuN*dA, CNrfcuTufi 
91343 NOT Mild * CaMaiua. 



TOBACCO 



fetidCC InfisJuviSicjn: PH-ng, In?.. P44, Bga 59211, 

Ctogo. IHirtfitS AOft 39 



PERSONALIZED Philfpin* dya/ii in MOMDG RAMMED 
hnrdwtxxl Lhbsl 53d 23s. Hualuari guAfaPreied A»Ow a is 

^WU4ihS. 3 ^ I LAJPip^fl! I ifir l^f Ifl ^1 1 bU V "rt" r ^ ll hi!L T . FVO. 

PHILIPPINE MAILERS, MCC to 2029, MaAffili, 3117, 

Rftlk|p|Hi sr riS. 



SCIENCE A CHEMISTRY 



COMPLETE CsrteJog, ii.M Surplus l«*». Lavatory 
tow, to id A. Britton, 0£i35 



ENURE stocte f-hornicifils luppLi®, glassware Igr sat* 
Anwnto' C^ter^t*. Inventory, 23 Wcsl 

Alton, M*U 02134 



1 i$3 Csli^og, 200 peg*t&. Tl*ju»ndf ^ cSiemicais, gSaftE- 

rti'c. atie^-ca ‘-.□bi-jr etju^hWfl £2 00. MStffitl 

1685 BuTfaki ntth-Hslfia'. New York 14624 



LABORATORY Cheimt:fl.i. Glassware — Apparaiue, C4Ca- 
k>jut (i m Delude SceniiK 934 $ 19 Sukl Manitowoc. 
WfSCQflfltiR 3422D 



MICROBIOLOGY TEST KIT. r n e mcrows SfCn-ld YOU. 
47.GQ. £fllate«g Sw, SOROOEN. 3401 MH^an, Bftte?rt. Mi 
44(219 



FORMULAS, PLANS, ETC, 



MONEYMAKING CHEMICAL FORMULAS — THOU- 
SANDS I CATALOG tt.M i R EFUNDABL El ; GW A] to 
193, BttdtiMd, VtiMWifl 52005-0! 93 



ANT FORMULA £1 Q.DO CaiSteg $1 .00. J Ba*&t to E65. 
Chfeagg. HH9D 



GENEALOGY 



find YOUR family history « rn nsdc^i Aron™ 

(VCOnJfl searching at home Fra* iretainietiQu. AfRhrvp F*Tt5, 
Own, C£1, to 415, HcHks, NH 1)50+9 



SPECIAL SERVICES 



WFOflllATKJH On «(iytfirn§ Fet^uaor- 

Species 6P-15 Wwdaitfe. ‘s^Vwxspi^. Na* Yprtc l lifT 



HEALTH, VTTAMINS 



e*C K PAIN RELIEF wfhoui mwtaton. B OO, toef , to 
»1F. Owro*. VA 2^5 



FATIGUE prrstiiems c#li Dm *3S4fl-Uei tor 2 
FREE Bae toien Tablets fi tora Tr^mnn^^ w 
ViTrlfl-: PjQl to +TQ7 54 n F^*Ac=H». CA 940S3 



WORK CLOTHING 



WORK CLOTHES - Sm 80^ Shrts. Pams CwwMIfl. 
FiM loteiw. Write : GateL «W e«sl 7U1 Street Gept P-4. 
Cta¥*l4rMf„ Dim +4i os 



WEARING APPAREL 



WORK GLOVES. LEATHER S+W pr *4S F™* C#i= 

olog -M A M Cd., to 5037 C AMN*-n. tA 92900. 



GARDENING 4 LAWN CARE 



WHEEL WEIGHTS Inr l:iwti ftfid Liard tr- Trirluia Says 
25% teiyj fiuL-r-jr Mdkf Ini Modal W Pt'fcrfig ap ftX fry 
*eqhi5 also avaiatw. AS J. to 175, Grafton. Ditto 
*4044 



WORLD'S MOST POWERFUL BRnlSHCUTTtR. 4<^ 
Huiwpi>wur E i-giMi OjIi, Tra«a Ww-\'.± Giai-a, 

Btuah Fr#+ L fioraflijra. toshA^ Pgne'$nn. NJ (I7514-2€fi9. 



LAWN Hid ORCHARD SPRAYERS - 13. 25, 00, 110 gal 
viitr type, eteclnc ard gaejnHwed. Dikiis ptpgriviv wr4- 
atfig #i wma Ene«s. Ryan to 2SS. Nwwwn. iHmg** 

50541. 



bUH-D A WINDOW OHEENHOU5E — Cdnviltine a 
cd+r in vow hare# ie a actinia to- iir^is more 

iha_n gdKi-.ng a Doit^e ^Ia^igla8£ erctsure ta-tha aur&je. 
Thp b#,iut¥ r^ tf*e? wo npn'i? 1 t^nff H? Ihg wngpw gfb^r 
tha?i add ^awerye* tfl I I'm frame— She 'avrtdrjw iUiys irflied 
No drafts in MM, m nud tor eeiA^ig. Send 1« Plan PL- 
1719 i $2 95 m. Popular Machamcs. Be 4 1014. Radio CHy 
Sm. m*t YOflH. *»X 10101 



RECIPES, COOKING, ETC. 



mm MANS m 45, MWUTES send 11.00 ^ RECIPE 
MOEN'EOOWN EAST GIFTS. UCuibrnan Rcmd, Window. 
■ME 04901 



PiltNSf tVAWA SAUERKRAUT SALAD Qree4 Anytime 
-H m SAS^. 2574 Sflmplt. AIUkjih Pftrk. Pfinrva 

15101 



FREE MEXICAN SILVER DOLLAR wil- fJiw Okj Ba- 
»tue and Mer.jdL Reepea 53.00, or 12D MvicKia- 
Cotiwltf book ££ 00. ton S7 SO Ar&ec. to S70 r Los Fre*»a, 
T+gtas ?®m 



7TAHTASTTC f RfeSfWS 5 VD0 SASE. 404^ Hafria, Hill 

Ffefid. W^iajrwviKe NY 1+^1 



DON'T DEPRIVE YOURSELF Of THIS RECtPE! toei&y 
flro*aflftJMrb fte. Fnam my house iq yamt. N01 aCuturd. 
ftJbaoLrtely detoouE. SASE S2.00. RfuiSai^ F>e, 2715 

tohanan SKnwit MimeapoitE. MN. 554 IS 



12 FAMOUS RECiPES-100 Y«ari L>d $3 W 2«lE. 
Qd^qua. VA 22965 



G>FtA#*DMA £ BeAs C4t5F.^. 1 Oy De»C4KJS Fte>- 

Afipif: Rtk pry^ Om iflQ ST.SS e»eh JOCompapiy. to 

5421 s K*^iWw»ek, WA. S9333 



TURKEY ENCHILADAS, OUTS! ANDWfi! Hk^ $2.«k 
5iki«. to :2i7. Pc^ T^wnd, WA ^fiO 



SPECIAL REClPES Over 90 Exerting Rk+ms-Fhhh My 
Krtefian To Yoara Se.?5. J4M AMoaasas, P 0 So* 54 1. 

Oirtlgn, ir^ 



NANA'S Filteih ruv-GfiH- DisMta 33 93. Gtivnwo. 11925 
Summ. w Paim toeh, FL 3341 4 



smnmnH necipes. Oyisr so itavom» tram 91® South n 

Culltgrapiy. £4.73. tod pra MaunU.n. to £47F. Fnth NC 
29041. 



THE BE-sr Horn* Made Hemng W»crpB. Si 00. Clter'6. 
to &123, iw*d*ae. W1 5+70] 



SOUTH GEORGIA BARBEQUE SAUCE RE OPES, My 
FiuCVtte. De'tTuua 1 £5 50 SASE Td: Rt 1, to 3?M. 

ZebijKJfK. GA. 302K 



CRiEMTAl a#c4>ts Taaty Ssm fiahefi. 347D3 

MghW. N. ftdgrnM*. OH AM&B 



EXOTIC SOUTH AFRICAN, 3 wuya n«al Prid« ol yr^f 
*BfNy. envy of y^ tftends. Mee? tor 5 apprownwlety flOM 
Perwnef s»gn«f A1nc*n acme S2 95 Choe^ & imnw? order. 
Puyaky COfppfMAyi. P O. to 1^, IWeirtiT^r,, PA Ifti&l, 



FOOLPROOF Ticgrtai 3er y lur Cmam £2 00- 

IAS, P.O. Bos 713, Fofeet, tee, Oregon 97H5 



CAMPVTOVE One to fleopoa $3.^. Na^iMre, to 225, 
Wdrtftkay, M,Y. t lW 



45 NUTRITIOUS, v£Of*i ntiai iH-iH uuuSri -ailipui. £3 93. 
Leufte Jones. RrR 1 to. iOndaid OnLano 2flO 



JALAPEMO ESCABECME, £200 S*Si Pmwrz, 
P.O. to 514, EthaiM- CA. 9322Q 



IMF«iSS FRIENDS. - RELATIVES; Serv^ m s Gel^Xra 
ANY . SEASON Mennetvd ii.M - S*SE. Mwoe a 

pKfrt»y A-i s to Sl$. Atona kpm* 5O0OS. t^ar^ ^qkl ftp 

taxj 



WH+E BOTTLE CRADLE hAiqft uiU&r refrige-Aldr shed, 
wh apace end kwpa cork wad Erwnetad metalt sarrslac- 
ICi-n gyflyaniwd Five gilt One S5.M. n« $10.00 posJjmc 
MC. VISA. ^hec-. CHALDHNE&, OeUawe #2«D, 
Np^Sd. 0^40. 



MAKE SAUSAGE; KkVtwm -K^emi. inpIryOion^, fen own- 
tne? ret+ws. cr>r^pigt4ftti toewst. 5295 Ad^tfAn, Df^t, 
A31 1 , 1 0S w. Bafcda, Tbt^*. AZ &32H2 



CIEUmUS Treats to'i Pbdper A Comnxirtl* 52.75 to 
I flftM, Grfrunsiilkt $f 2960^ 



LOUESIAHA ROHE RECIPES. Cunt-L uamhaUye. mgrit. 
SJJOO. HalngtMi, to 02Q97OfE4QL Hbu+ton, Tam 
772S2 



PICTURE PANCAKES. Fun IHJi'ie, reslduiuril UW 
Common Kifchan Utansii instructions, IHustreftone. $2.00. 
SAS£ to“ Gifenry HempMI. E4^ H^^haya i>r^, krwa Cdy, tewa 
M2+0 



AUTHENTIC Fr^™^i G+ermal CT^eff 11 ajick'Ewv-euiir. 
diilHid |1 SAGE. Gdla-iy, 17 H Slem Punm l2222ftP. 
Chicago, a 6M0S 



RUM Coffee Mwy Cdka Drily bff u ilv DUbMll ChP^eta 
FNItng $1 SASf. frakiify. 17 n Stale, Utoom 122226F. 
chK-, w . a wm 



WINEMAKING, BECflMAKING, ETC, 



9dNEXMICHQ-HCniMJMH<HAS0HaL. ^ Suopty 

Ctf$kQ V*«l gqppmeril Qgnluiemel. to l&flPM. 

Ca44#H»fTY, FL 32707 

WINEHAKERS-BEERAUKERS— Ffe* Car^j - FMsr 
Service — Lar^e S*l*di04. Kraus, to 7fl5Ci-L, ^ftdafwndurVM, 
Missouri 64QS3 



WINEMAKERS-BEERHAKERS FUrth SIixikk. Fasl to 
vc*. Free Catalog OtHnen's, to 234D. Wavne H Mr 84 



9E6RMAKER5 0WLY 1 Free taiaiug Nwwslendi. 
WilU^rf*. Rox 441 M. □wdxnd, Catffeims S+SH 



BEEHUAKING^WIMEUAKING W» w #1, Free CaWog. 
ViiMfvai'tf & Biw. P.O. to 4C1-E Siiull to Marm Ml 
49713 



WINE-BEER MAKING CsJ^IO§ EAJ EMmttttem, 1845 
Sferth I9tn. SprriiftekL llPnofe 6OT33 



FREE ENCYCLOPEDIA Wwmflhsfig. terutng tov 
ptw&. F^tpnwn. Ingrfldtpnt?. Vynoic. P O to PM1549E. 
H«h*tt*r. NY 14915 



FREE BEEHUAKIHG BOOK Pm CtlftlcfF P*wa fqup- 
rtwu. irtgiedier-ra Ftrtty GuararY^d. SPl to 7M M. CftAj3el 
HUI. NC 27514 



AMAZING NEW WINEMAKING CRYSTALS Specify Rod. 
WWIt. E3.G0 O AJbar. 2016 E 5®h, to+rma'i GA 314^M 



FREE BEERHAKING CATALOG. -Quulty. Senior Lq^ 
esl pi.:T±i. anywhane HOMEBREW, to 166M Ht+Ma, 
Michigan 46B40 



BEER LOvESSi— Srsw yuur ctwh Dnl^VssrrJ k^-jchcnsrve 1 
Free Catalog tor Gear, to 25D9QM. Laat^fi, Michigan 
AMDS 



WIHEM AKERS- Beflrrna^rtf^: FriW VUtftrtW r0.t*h>g g| 
Supplies Senp^j! to 122711%, hAmnetpi^l WinnuMlj 
5641202 ?€ 



INSTANT Kahlua EpMilti- 1 : Radpe C-ucrMmKi £^00 
S.A.S E s*ar, P.OA 1091. Oiarrts Fau, Oregon 97326 



^UftGtAn ALARMS « HOME 
PROTECTION 



DRIVEWAY totto* $1 .00 Pexton 

Em&'piiSeS, HR 1, Fomriia, IN 46O40 



HELPING yftf depoe - EiKdrgrwc Sacunty Systems f inDW- 
Ihfl appfeaMNi nar&llain>ii EmlaJrw in OctiW WS5 
MtohtMtlftf, to ilia, Turra. Hn;. Culilurns 



DOOR STOP ALARM- Whan dhCr i c^ned, giviw ah pul- 
Htmg Blermi 7" - $5.95 plm $2.40 ah+ipkig and hjandiirx# 
McAiiirdrr. T?92 Hflvdnwftijrri Avaoua, C^KiPmak. Ot>Zi 
45237 



HJ-TECH SECURITY PflODUCm Ccm*&6 LH» Of Om 
47Q NAME BRAND hem^ P0ptf^ Pba ln ftesrd+nLal B+IT- 
gla-. Fire Alaim Syvrems L#nmg GgrJ&na, Pe^Ksn* Prptsc 

rem, Saff^s Pi-ultMHjiial UuSliiy TTJ[ijn LWactors, Ginas 

ftraak Delecfcim Gi>rtrc4a. Compcnemi, ETC Yfsjf 

Family, Homs, Cjk An-fl Business, tm At DISCOUNT PRICES. 
FREE 45 Pag6C*Hlbg. ADVANCED SECURITY, to 1$^= 
Dshais IL 10115 



PURCHASE PROFESSIONAL ALARM EQUIPMENT 

Plow yc can Inslall the same Mner-als lhal wHi efiaya ytm T& 
Sawe Hync/flda ol Cn>i-jm I’rrinn Then Protect tto 1 P You a^nd 
31 ter Qut Cffateg T®: Easino Aiarra Sup^Y ^6 
WMhuygtDfi St.. EUHfl r MA 02375 11 T-23& 1 
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NORTHERN HYDRAULICS 



DISCOUNT PARTS AND EQUIPMENT! 

Prices Good Thru May 1, 1 984 

LOG SPUTTER PARTS 



Heavy Duty 
Log Splitter Sale 





IS § /2 ton Homeowner Spmiat - 

Heavy Duly Slide. 5 HF tmgirv 
mtnbinfid wflh n G^M 2 wage 
pump Auto delenl ralw -fl 
«w<Sge 3 Gallon Tart*; wdh r i to* 4 
Sitainei. ftoeufnfslH: Low or 
High Speed wheels I 'i Hitch 

LAwSpM-filZB S709 

ttgh Spettf *1125 S /^9 
Will Shrp 40 Stales tor &60 

tS^ton 

Duly ■* < 24 cylinder, 5 gai 
Reserwir, II q& 2 Slage pump & Hp 
Motor. 9 " HpfrAteC Wtedgo, Suctton 
siramef. Finer, 4 bo ? a H*gn Spc® 
TfK. f-« hMch Hea^y Duty F*ame 
These will split Ihe toughest Irees 
huh ird Low Pn^iie only SB T 9 
Will She. 48 $l*i*? 5S0 

4 24 ? ton Block Busier 

1J Wedge 5 Ekire k 5^ &1rnrte cylinder 7 
qn Tank 15 gal 2 Sta^e pump ID Hp 
Wo! or Aulo detec.l valve, 

US w FYtH.to *1142 Sf 324 
High Fyp tile *1140 $1524 

Will She It: Slates Si 00 

iMiss! ixIlcH Fn JC h’rc at orter 
■:n iM! inii aHp Fit CoHeCI 
Toughed harne n Ihe industry 







,j»‘» 

3 4 



1. Qa» (HorJr. and Vert.} 

Here 5 Hp Bhgos u Sh«k #0053 Si 37 

5 Hp Tecumaeh h' Shaft *GQ5l S ) 34 

8 Hp Tec urn seh casl iron *SGBi S/fffi 

10 Up Tooumspti east IITUI S31.W * 601 D 1274 

V#fl « Hp Teoimwh T ih«lr *7002 SI99 

8 Hp Briggs 1 shah *? OfiO S50S 

lOHp T£jKjm&E^i 1 sHgi*i *7010 1214 

Other 3-20 Ho mewts at savings up to SO"* 

2. Hom oH te Water Pump 

Corrosion reyslanl -cons l ru cl ion. cteaJ For wetor -ind ehtmcfll ir-anster EFPW snal 
? suction, 2&' tab 12Q head VWptfnpMOOPH-^hpSnggsi Will ship 48 slates 
lor H.00 

Hem « >0966 List S329.95 St 83 

3 . 5 hp Air Compressor 

Bhp 60 gal vert ■ Campbell- Hausto id Model * V755S7 iwtf Cylinder, oiessun? gauge 
w*h utay 161^1 valve F3Q ufltis is J5 CFW 0(1 40 P5I and 9 4 CFM M 90 PS* 

ZS x23 k 6S Bern *15904 L .g S1 1 &D Sac SB98.00 

m she 40 states tor 54000 

<’Hh« If CQfflpnrlUfK Jvtlilmii 

4. Horn elite String Trimmers 

fluatlBjJ&SQcStyuina^iiiawiihr-^^or^EHUppFietum^iift 15 r;„i 5 0 |,ri 
slale ign.ii->u 4 i 

Mam 9 t&07 L«si$i ST09 



M 



.* Northern 
itfHydraufics 

J II - , 




11 §al 2 Stage pump 

Use wtlh S Hp Motor * lOll St 09 
1 3 gal 2 stag * Pump 
US* ml* 5 - Hp Mg** *1013 Si 27 
IB gal 2 Slag# pump 

se wlh S Up -or Large* Motor ^ 101 5 StST 

22 ^al pump 

u^i wilh 10 Hp oi Large* McAty *1017 S3 T9 

Standard Control Valve 

Burn m FWef v^iw *2010 $43*75 

Patont Vhlvt, 

i^SStatO Sansrirv^i dowtifl 
You don I h»iO to hold hanefie 

on relurn slroke *2020 S53.50 

Q HighG QvpWrtQv 

*30KI $ 23.00 

HyrtraullE Flltef 

to 20 gal min 4^020 St 2, 33 

4 h 24 * 2 Cylinder 

(Can go UPS| *90^54 S Ilf 5 

5 « 24 n Z Tie Aod 

9««t ’OOtos *909S24 S2t0 






Item 


Wheal and Tim Scls 


Whgol and Tin 


12H 


■C&jAfl h 1-iLiei 


S 22.00 ea 


1216 


460^12 f4 HfiteJ 


$ 34.00 


12121 


57 5 hgiBi 


Uf.oa 



4, Trailer Ports 

WO have Ihe -argesr stocN. ot Iriler pads to repa* or bupVJ your own at discount pnees 
including Huts terriers rtheels and lues. AkIbs awakes Hriches 'iV-^zhes etc 4 
hole Hubs Spindles $37 r 50Sot 

town *1251 Trader ftpuncp ?W0 LB tapAPty 

5, Hem Wheat and Tire Sels Whwl ir>d Tlr* rme Only 

if«uw 
s».oo 
IMM 

6, Wagaer A /rJe« Sprayer 

i H^n 11 P.'ir * Mer -o-r a nd i nl-a 1 it> r r an r.r>i i . e ■ i Vi v-ed oa m t di'ocl ly can 

f-ir.i ib v lirr.rjM.i.i.onad i ?D y o'i i i Yea 1 W.irr i Ml * 

ir^.m M 15024 2M- r t9U iMjiunse Sa-" 1 S 65,95 

F.-ni d tSRi 25 MOd* ! 3 tHJ H^y luly Sal* S 95+50 

7, Honda Generator's 

CJuifti ana re«.qble Siahc noise suppresses lor reduefto TV am Radio merlefpnrft 
Oil Atefl syslem aukynaUcaty shuls ot^ engine H \eu& below s ate linn!. Chrome 
pijlod ira«n E tor p^fleetton ideal tor rampi^q accesspnos imaii tools and 
appliances or emerqef^cY F 

ITEM -'660 EM-600 600 Walls $299. 

160? EM-60D 600 WHS $327. 

1SS3 EK-600A 800 tos 1583. 

Will ship ganerator 1o 48 SlalBi for S10 

Send tor Fnee lDO page Dischunl Cdlalog 

Discwm prices on Gemrfttor*. Leg Splitt##s. &as Englfite. Hydraulic Parl^, 
Winches Trailer Parts, Air Tools Tnjefc accessories, ATV Tines, Go-Rarl Parts 

MENTION THIS AD FOB SALE PR/CESf 
TOLL FREE 1-800-533-5545 (ORDERS ONL T) 



PO 00 . 131 ? &urn*uillp MU !*J }7 0*pl- «*»* 





Nonhem Hydraulics 
P.0. Box 1219, Dell- #9044 
Burnsville. MN 95337 

SEND COUPON FOR FREE DISCOUNT CATALOG* LJi “'*w«®i«™*«vi w 

Name 

Address 

City 



State 






Hours 8-& U - f 9 i Sal 




(Weei the \veightlifting champ of 
the tom part class , This tough hunk 
hefts a bigger payload than any other • S^speed ov* 
compact and mapy full-size pickups: power front 

2,050 pounds of cargo and passengers. 

Mus: 

* Nearly l^h feet of cargo bed wrap- 
ped in double walls of steel. 



• Most pnwerftif standard ftrkijne of; I 

any compact truck. - ' 

*enTflaied 

standard. 

• 3-across seating, with more tegroom 
than Toyota. 

• Power steering with tilt column, 
standard. 



-~Pick your hufik fwthAyyh 
Nissan workhorses, indudfnt 
Cab & Chassis ip the class wit 
installed dual wheels. 

Now that's Major Motion. 

AT YOUR DATSUN DEALER. 



'.hdactpty- 



COMEALfVE, COME AND DR/VE 



■ ! .w fjKF - jV 1 

12-yw ... i .Mg jM 

KUr ■- JV JM 




L . . ■ 








fc ' Kf : 




J| 






\ 






■ ■ 










Warning; The Surgeon General Has Determined 
Thai Cigarette SmoStmg Is Dangerous to Your Health. 



ipriiin asi ' rapr* uw np i3**i 



